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Typical of the current trend toward making 
production metbods ultra-efficient is the use 
of Durez casting resin...lo reduce the time 
and cost involved in conventional die-, pat- 
tern-, and jig-making . .. to speed production 


Cast Plastic Dies 

Durez casting resin lends itself readily 
to cast forms for hydropress operation. 
The cast plastic die illustrated above 
left is used regularly under 75 tons 
press load and has produced hundreds 
of pieces, similar to the one shown be- 
low it, without flaw. Tests have shown 
it to be capable of withstanding up to 
270 tons press load, equivalent to 
about 12,000 psi. 


Cast Plastic Patterns 
Alert foundrymen everywhere have 
been quick to see the production ad- 
vantages of cast Durez resin patterns 
such as the match plate illustrated 
above center. The inexpensive Durez 
casting resin is simply poured and cured. 
The perfectly reproduced pattern is 
then mounted on the plate. The time- 





and cost-saving benefits are obvious. 


Cast Plastic Jigs 

The fixture, illustrated above right, for 
holding die-cast metal covers while a 
few finishing operations are performed 
is an excellent example of the sim- 
plicity of producing such fixtures with 
Durez casting resin. It was only nec- 
essary to coat the inside of one of the 
covers with ‘a parting agent and pour 
in the resin. While the resin was in 
a semi-viscous state, the stud was 
located in place. After allowing the 
assembly to set for a few hours, it was 
placed in an oven and cured. When 
taken from the oven, the die-cast cover 
was removed and the fixture ready for 
use, the stud being anchored securely 
in the resin. Long-wearing qualities of 
the casting resin are excellent. 


Characteristics of Casting Resin 
Tests have shown that Durez casting 
resin may be sawed easily, that it drills 
like hard maple wood, that it will not 
hold heat or be softened by it, and that 
it will not ignite. Standard wood- or 
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metal-working equipment may be used 
rhe liquid resin follows the contours 
of any part exactly and holds them to 
predetermined tolerances. Its shrinkage 
factor is but .0025 inches per inch. 


Other Uses 


A few additional uses for Durez cast- 
ing resin are stretch-press dies, mask- 
ing shields for plating, models for 
testing and duplicating, and checking 
and assembly fixtures. 


informative Booklet 
As specialists in the production of 
phenolic plastics and resins for almost 
three decades, Durez technicians have 
gained an enviable record for develop- 
ing plastics and resins that fit the job. 
This background includes molding 
compounds, industrial and protective 
coating resins. The benefits which this 
rich experience can provide are avail- 
able to you. Write for complete, author- 
itative folder on casting resin. Durez 
Plastics & Chemicals, Inc., 91 Walck 
Road, North Tonawanda, N, Y. 
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“Handwriting on Wall” With Modern Pens 


Behold the handwriting on the 
wall! It is inscribed with a fountain 
pen that would write under water. 
Which is perhaps an allegorical way 
of saying that a’ fundamental truth 
dating back to Biblical times is true 
in stream-lined today, at the begin- 
ning of a new year, A.D. 1947. 

The wiser elements that have par- 
ticipated actively in this era of U. S. 
labor unrest and ludricrous cockiness 
are again beholding that handwriting 
on the wall—a handwriting that was 
originally in some foreign tongue, 
perhaps Arabic, or mayhap even hier- 
oglyphics. 

The handwriting in this most re- 
cent era was spelled out in early 
November, as follows: “Election Day 
Results”. Thick-skulled John L. Lewis 
finally made out the handwriting, 
handicapped as he is by his shaggy 
beetled-brows which obscure vision. 
What perhaps served as a magnifying 
glass and spot light focused on the 
handwriting was a fine of $3,500,000 
upon his union and a $10,000 billy- 
due upon his own person. 

Then recall Dan Tobin, head of the 
rough and gruff teamsters’ union—he 
who sprang into the limelight at the 
“Battle of the Hotel Statler” after the 
late President’s homely campaign 
speech. Says Tobin, the teamster: 

Strikes must be curtailed or the na- 
ion will sink into chaos and organ- 
zed labor will perish”. And he says 
‘hat not merely in the ethereal waves 
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of speech but in the coldness of type 
in the teamsters’ official organ. 

In speaking of wildcat strikes, 
“Dear Dan” said: “This union did 
not reach its present position of 
power and influence by letting screw- 
balls run wild. Its oldtime members 
(AFL) did not fight and starve to 
create an organization for others to 
tear apart. The strike is a weapon of 
last resort to be used only after every 
peaceful method of settlement has 
been tried and has failed.” 


History of Our Productivity 


And, speaking of wildcat strikes, 
F. D. Newbury, vice president, West- 
inghouse, stated recently that one of 
the larger automobile companies re- 


ported to the press 50 unauthorized » 


strikes in its own plants between 
June 6 and Aug. 21, 1946. Here are 
some other thought-provoking state- 
ments: “Labor has been granted a 
sizable advance payment against fu- 
ture increases in production per man- 
hour. Unit costs in American manu- 
facturing have been rising since 1933, 
the trend accelerating since 1941 and 
again since the autumn of 1945. 
“Output per man-hour more than 
tripled from 1899 to 1939, or at a 
rate of 3% per year, compounded; 
from 1919 to 1939 productivity in- 
creased at the highest rate in our his- 
tory, or 444% per year, compounded. 
Yet for 1899 to 1939, when agricul- 
ture, trade and manufacturing are 





grouped, the increase annually has 
been only 2%—a very narrow mar- 
gin of safety between growth and 
decline of our standard of living. The 
entire gain in productivity of all 
manufacturing -over this 40 years 
went into higher wages,” stated Mr. 
Newbury. 

“One of the reasons the American 
workman is so well off is this. In 
1939 the daily horsepower of me- 
chanical energy available per capita 
was 11.9 in the United States, 7.6 in 
Great Britain and 1.9 in Russia. The 
American can thus earn one day's 
food for his family by 1.6 hours of 
labor as against 10 hours for the 
Russian. 

“We are now witnessing a hare and 
tortoise race in which the tortoise, 
productivity, has little chance. Pro- 
ductivity doubles in 20 years, but 
hourly wage rates nearly doubled be- 
tween 1939 and 1946. The unions, 
the Government and the _ idealists 
have been too impatient.” 

In speaking of the present state of 
the nation, John D. Small, on the eve 
of his retirement from head of the 
Civilian Production Administration, 
and commenting on the state of pros- 
perity and prospects for a depression, 
asked: “How can we have a set-back 
in prosperity with 58,000,000 persons 
working? And with people so hungry 
for so many goods?” The official No- 
vember report of CPA states, too, that 
industrial activity increased moder- 
ately in October to a new postwar 
high. The gain was mostly in textile 
products and manufactured foodstuffs. 
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How stainless steel can improve your product 


When you are designing a new product 
that requires any or all of these properties, 
stainless steel is the answer. Perhaps your 
problem is corrosion and heat resistance in 
turbine blades. Or do you need a metal that 
will be easy to clean for food-processing 
equipmert or one that will retain its gleaming 
surface for architectural trim? Are you de- 
signing for resistance to extreme corrosion in 
chemical and textile equipment? Now that 
stainless steel is again available, it can help 
you to improve your product in many ways. 

If you are interested in the newer uses of 
stainless and other alloy steels, ask to receive 


the monthly publication, Etectromet Review. Or, 
if you need advice on their production, prop- 
erties, or fabrication, write our Technical Ser- 
vice Department. We do not make steel, but 
we do produce the ferro-alloys which are 
used in its manufacture, and our engineers 
have accumulated a fund of information on 
the use of stainless steel in many _ industries. 


ELECTRO METALLURGICAL COMPANY 


Unit of Union Carbide and Carbon Corporation 
uCC) 


30 East 42nd Street, New York 17, N. Y. 


In Canada: Electro Metallurgical Company 
of Canada, Limited, Welland, Ontario 
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The Metal Exposition. 11 — 1946 


Fewer exhibits and comparatively 
light attendance set off the National 
Metal Exposition and four-society 
convention at Atlantic City the week 
ot Nov. 18. Attendance seemed at 
least smaller than the touted 20,000 
to 25,000 persons predicted. In miti- 
gation, some remarked that an expo- 
sition at an off-the-main-line center 
brings out the ones actually interested 
and not the sightseers, kibitzers and 
pick pockets. Absent from the ex- 
hibitors were several of the largest 
steel makers, J. & L. ranking first as 
to size of companies when the roll 
was called. 

International Nickel had the glory 
spot with its alleged $35,000 exhibit, 
up on the platform, main floor, using 
their priority space with most telling 
effect, even to the purple sawdust on 
the floor. A half day in that one 
booth would not have been wasted. 
The General Electric booth probably 
took the most square footage. Ac- 
cording to reports, Westinghouse 
arrived with their goods, encountered 
labor troubles and went back home. 
In several booths were signs: “Re- 
served for ” but reservations 
were not fulfilled. 

Now a word about Atlantic City. 
Remember getting that postcard read- 
ing: “Here for a change and rest. The 
bellboys got all my change; the hotel 
cashier, the rest”? Remember, too, the 
gags about the “Hotel Paymore” 
(Traymore) and “Marlborough- 
Bleedem” (Blenheim). Having been 
primed, the shock was not severe. 
There were dire rumors that, to fi- 
nance a new boardwalk, there was a 
$2 per bottle corkage fee for tonics 
taken into bedrooms, but we found 
the rumors groundless, at least as to 
our Own .tonic-loving friends. 

The boardwalk itself seemed to be 
of mid-summer occupancy propor- 
tions. The various outdoor solariums, 
with their reclining deck chairs and 
blankets were well occupied. The 
balmy weather made one wonder 
whether the gulf stream had shifted. 
Some watched the 4 o'clock pulling 
of the deep-sea seine with its odd 
variety of fish. Some rode in the mili- 

ry amphibious duck, provided by 
H. H. Harris of General Alloys. We 
recalled our previous visit four years 
g0 when convoys of perhaps two 

zen ships were protected by blimps 
gainst submarines, with boardwalk 
ghts greatly shaded. 
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But it is noon and we must go back 
to the auditorium, which has just 
opened for the exhibits. We can 
merely scratch the surface here and 
—speaking of scratch—that was in- 
teresting stuff, “Liquid Envelope,” a 
plastic which is put on stainless steel 
skeet at the mills on request so that 
when the customer draws or stamps 
it the steel does not have the usual 
scratches and blemishes. Better Coat- 
ings & Finishes, Inc., Newark, have 
an idea there. General Electric dis- 
played a new pneumatic fatigue test- 
ing machine that tests materials at 
their natural frequencies and speeds 
up the testing. Interesting, was the 
Arcos Oxyarc cutting process for alloy 
steels, stainless steels and nonferrous 
metals. 

A color photomicrograph, 26 in. 
in dia., probably the largest natural 
color photomicrographic transparency 
ever made, was exhibited for the first 
time by Eastman Kodak Co. It is a 
five-time enlargement from an orig- 


inal color transparency of gray cast 
iron showing large graphite flakes in 
a pearlitic structure. It was photo- 
graphed by polarized light with a 
sensitive tint plate at 1800 magnifi- 
cations. 

Tocco had a novel trigger or heat 
gun that moves up to the work to be 
induction-heated, rather than having 
the work moved to the machine. It 
does the heating without the usual 
cumbersome coils. Here was a chance 
for a little horseplay, a variation from 
the “hot foot,” called in this case the 
“hot coin” or “hot pants.” A so-called 
friend moves the machine up and 
focuses it on your change pocket. 
Your money literally begins to burn 
holes in your pocket. 

Then let’s not forget the little gew 
gaws, knick kmacks and souvenirs 
passed out, such as the usual calendars 
and matches, augmented by the per- 
ennial large envelopes for carrying 
literature, ash trays, plastic coated 
bolts, metal identification cards (with 
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“then add a jigger of rye and stir!” 
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*"'SharonSharp” KN-44 is one of five types of cut- 
lery steel produced by Sharon for specialized uses. 


SHARON STEEL CORPORATION 


SHARON, PENNSYLVANIA 
Subsidiaries: 


Niles Rolling Mill Company, Niles, Ohio. Detroit Seamless Tubes Company, Detroit, Michigan. 
District Sales Offices: Chicago, Ill., Cincinnati, O., Cleveland, O., Dayton, O., Detroit, Mich., 


|Indianapolis, ind., Los Angeles, Calif., New York, N. Y., Philadelphia, Pa., Rochester, N. Y, 
San Francisco, Calif., St. Lovis, Mo., Montreal, Quebec, Toronto, Ontario. 


7 EARS of scientific research in cutting) 
steels form a background for “Sharooll 
Sharp’’, am unusually high grade stainlest 
cutlery steel. { 
Metallurgically controlled to assure the exa@ 
content of carbon, chromium and other esse#) 
tial components, “SharonSharp” provides 
superior hard cutting edge that retains sharpne# 
longer without impairing stain-resistant qualitied 
“SharonSharp” is air hardening, eliminatioj 
the work of oil quenching. It also reduce 
straightening costs. 
For the answer to your problem in stainleg 


steel, consult Sharon today. 





SHARONSTEEL 
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ame, social security number, etc. en- 

oraved while you waited). Also the 
plastic belts dielectrically sealed to 
buckles; also the plastic-coated 
matches, taken out of water-filled 
goldfish bowls and lighted (good for 
hunters and fishermen). The techni- 
cal sessions were well attended, one 
such drawing at least 1000. 

We had our own little side show, 
the dinner Wednesday night to the 
winners and judges of the annual 
MATERIALS & METHODS Achieve- 
ments award, and several distin- 
guished guests, some three dozen in 
attendance—a chummy and mellow 
little group! 

Well, so long until the next “show” 
at Chicago in October, 1947 and— 
to whom it may concern—that affair 
better be better! 


More Nonferrous Metal Powder, Too 


In this department for October, on 
page 815, we described in glowing 
terms plans for an iron powder plant 
in Minnesota which would expand 
production of that material by 5 tons 
per day. Now even more noteworthy 
production expansions in the non- 
ferrous metal powder field are under- 
way, to be completed in mid 1947. 

The U. S. Metals Refining Co., a 
subsidiary of American Metal Co., 
Ltd., in Carteret, N. J., is one of the 
country’s largest smelters and refiners 
of copper, lead and precious metals, 
also producers of solder and alumi- 
num ingot. For some years they have 
been doing what the iron powder 
people would call an enormous busi- 
ness in nonferrous metal powders— 
350-400 tons per month of copper, 
50 tons of lead and (in the past year ) 
50 tons of special copper-lead powder. 
(About 12 to 15 tons per day of 
copper powder alone, for example.) 

We experienced a personally con- 
ducted tour of the entire Carteret 
plant. They showed us how the elec- 
trolytic copper “mud,” produced in a 
special section of the electrolytic re- 
finery, is reduced (to clean the par- 
ticle surfaces), milled, classified, and 
blended to match customers’ specifi- 
cations in 5,000- to 25,000-lb. blend- 
ing machines, to give a clean, closely 

trolled, excellent-molding electro- 

tic Copper powder; how a special 
opper-lead powder, superlative for 
pecial-purpose bearings, is melted in 
sh-temperature gas furnaces and 
ired hot through a blast of high- 

‘essure water; and how gold and 

ver and such rare powders as those 
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of platinum, osmium, iridium, etc. 
are “babied” through step after step 
to their final ingot or powder form. 

The new construction to take care 
of the expansion in powder-producing 
capacity, like all new construction 
today, is proceeding slowly. When it 
is completed later this year, U. S. 
Metals Refining Co. will have a total 
copper powder producing capacity of 
1.5 million Ib. per month (about 25 
tons per day) and a capacity for tin 
and solder powders of 100,000 Ib. per 
month each. And when we remind 
ourselves that this is just one of the 
plants making copper powder and 
that its copper powder capacity right 
now (12 to 15 tons per day) is about 
double that of the entire iron powder 
producing industry, we begin to get 
a sense of proportion concerning fer- 
rous and nonferrous powder metal- 
lurgy. 

The specialty products (bearings, 
brushes, friction materials, etc.) into 
which most of the copper powder 
output goes are still the heavily domi- 
nant markets for powder metallurgy. 
The competitive-parts field, in which 
iron powder has been largely applied, 
still has a hard row to hoe before it 
alone can justify an iron powder out- 
put comparable to that of copper 
powder. Of course, there are hints 
that the forthcoming expansions in 
iron powder production are to supply 
markets other than powder metal- 
lurgy fabrication. If this is so, look 
for a merry battle for position, but 
keep your money on copper powder 
as production leader for a long time 
to come. 


We Welcome the Corn Cob 


Trying to keep abreast of the fasci- 
nating field of materials and methods, 
we came across an article, “The Corn- 
cob Achieves Industrial Status,” in 
the November issue of Corn (not to 
be mistaken for the title of this de- 
partment). After pointing out how 
the corn cob can be used as fuel, with 
BTU value of 7,980 per ton vs. 
13,000 for coal, and commenting on 
its homely original use in competi- 
tion with mail order catalogs and 
feed advertising circulars, it mentions 
an important use by the Navy. The 
Naval Air Station at Norfolk was 
supplied with 1,000,000 Ib. of soft 
grit made from the flinty portion of 
the corn cob. 

Used in air blast equipment, it 
scoured away grease and carbon with- 
out damage to the polished surface of 





pistons, cylinder walls and bearings. 
A mixture of cob grit with 40% rice 
hulls proved best. This recalls our 
visit to the Army Air Forces engine 
overhaul plant at Wright Field, Day- 
ton, where they use soft nut shells 
(presumably almonds) for the same 
sort of work. 

The synthetic rubber program 
owed much of its success to the pro- 
duction of furfural from corn cobs, 
the furfural being a “crackajack” sol- 
vent for isolating butadiene from un- 
desired products. 

Indeed, we welcome corn cobs into 
our field of “Materials and Methods” 
and would like to see the cob properly 
honored in our 1947 Achievement 
Award. 


Good Old “Zircon”! 


For over a century zirconium has 
been classified as a “rare metal” in the 
chemistry textbooks, but actually, in 
view of some two dozen common 
uses and as Many more uncommon 
uses today, it is rare only that it starts 
with a “Z”. 

It is one of the 20 most abundant 
elements on the earth’s surface. Many 
textbooks dismiss it in a few lines, im- 
plying non-importance; some text- 
books do not mention it in the index. 
But it is proving a very versatile and 
modern metal, one interesting appli- 
cation being in making a new su- 
perior magnesium alloy. 

Zirconium alloys serve as scaven- 
gers of impurities in molten steel, as 
an element in certain copper alloys. 
It is used in radio tubes; in spinnerets 
which form fibres in rayon mills, 
states the Rohm & Haas Reporter for 
October. Carloads of its oxide are 
used in making refractories and in 
opacifiers for porcelain enamel, as it 
is inert to nearly all reagents and dees 
not become fluid below 4710 F. 

A basic zirconium sulfate tans 
leather. Other compounds are used in 
welding rod flux coatings. The oxide 
was first used as an opacifier for 
porcelain enamels during War I when 
tin oxides were cut off. It can replace 
scarce tin oxide now in “putty pow- 
ders” for polishing fine glass lenses. It 
is useful in making molds for precis- 
ion castings, for high grade crucibles 
and other laboratory refractory ware 
standing high temperatures or cor- 
rosive atmospheres. Pyrometer tubes 
of stabilized zirconium oxide do not 
break down in alkalis and do not 
devitrify. 
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Steel to Continue ‘‘Hard-to-Get”’ 


With steel operations dipping <o 
60% from around 90% at pre-strike, 
figure delivery dates for your steel 
one month postponed because of the 
strike. All along steel makers have 
been more optimistic over early bal- 
ancing of supply with demand than 
have been Government agencies such 
as CPA, some Washington experts 
figuring steel shortages throughout 
1947. Steel makers were too optimis- 
tic over ability to supply plenty in 
1940-41 and may again be too op- 
timistic. The closer the product is to 
pig iron — say castings — the less 
chance for early and complete de- 
livery. The campaign to get out the 
scrap bears fruit, for surplus ship- 
yards are breaking up obsolete ships. 
Steel sheets are very difficult. Pre- 
viously scarce nails are helped by the 
Government premium of $20 per ton 
over an established quota. 


Steel Prices Virtually Stable 


Steel will continue one of the 
cheapest basic commodities. The net 
change over three months will be a 
very slight rise to better align prices 
with costs, though makers will absorb 
some higher costs. Look for some re- 
ductions in prices during this lining 
up process. No need for you buyers 
to “take a position” on steel, but 
rather buy as you need. 


Worries Over Copper Subsiding 


Copper, now at 1914c, as against 
the war ceiling of 12c, might go to 
214%4c within the next few weeks 
because of a traditional trend to get 
“all the traffic will bear.” But higher 
prices would be short-lived and a 
price of 15c by mid-year would not 
be too surprising. The supply situa- 
tion improves markedly, domestic re- 
fined output gaining 15% in October, 
following an up of 14% in Septem- 
ber. The use of substitute metals 
such as aluminum (unchanged 1n 
price from war time) and heavy im- 
ports, attracted by the higher price, 
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will take much burden off the red 
metal. It is quite probable that the 
4c import duty will be removed or 
lessened, also helping the supply. 


Aluminum Shortage This 
Winter? 


Well, not a very serious one. Yet 
there is a shortage of soda ash, used 
in its manufacture. However, the 
Government is very aluminum-con- 
scious and will “borrow” metal from 
Canada that had been earmarked for 
shipment to Britain. Though prices 
of aluminum scrap will continue to 
rise slightly for a time, this will be 
offset by greater recovery from obso- 
lete aircraft and other items. We have 
learned better how to prepare our 
scrap and put to use aluminum of 
doubtful analysis. 


Lead and Zinc 


The new lead price of 12.55c will 
do much to increase supply, and the 
situation will verge on abundance by 
mid-year. The higher price here will 
attract much Mexican lead, while 
Australia, which shipped us none tn 
1946, will send considerable in 1947. 
Substitutes have been developed dur- 
ing the shortage, such as plastics and 
aluminum for cable-sheathing, de- 
spite disputes as to efficiency of sub- 
stitutes. Our own lead mines, work- 
ing five days per week, will step up 
to six. Zinc, at 101/Ac, is at its peak 
since higher prices would encourage 
large scale substitutions. Thus, even 
at previous low zinc prices galvan- 
ized sheets met stiff competition from 
aluminum sheets made from scrap for 
roofing. The automobile makers may 
easily abandon zinc die castings and 
extrusions and turn to aluminum. 


Tin Situation Still Sad 


Look for tin to continue to be 
scarce through 1947 and part of 1948, 
though by 1949 production will have 
caught up with demand. The present 
price of 70c may change upward, no 
higher than 75c however, with the 


market gradually softening by late 
1947 as supplies improve and substi- 
tutes are more efficient and accepted, 


Silver Will Be Cheaper 


Prices have already declined some- 
what from the top 90c per oz. price, 
and further drops may be expected 
because 1946 advances were political 
rather than economic and politics 
never wins eventually. Note, too, how 
Handy & Harman answered the high 
silver price with effective brazing 
alloys containing less silver. 


In the Plastics Field 


In choosing a plastic, gentlemen, 
the right plastic for the right purpose 
comes first, of course, but if there is 
a chance for reshuffling the cards a 
bit, consider where the best supplies 
are. Among the nitrocellulose plastics 
supply equals demand. -It is another 
story in molding phenolics, which 
are meager in stocks because of the 
recent coal strike and low phenol out- 
put. It will be another story a half 
year or more hence for output now 
exceeds 1945, and 1947 output will 
be double 1945’s. You can count on 
plenty of polystyrenes a few months 
hence as production early this year 
will be four times the 1945 output; 
ten times, by late 1947. Alas, the 
vinyls! Especially the elastomers! Sup- 
ply is sufficient for only one-third 
your demands. The chief bottleneck 
is the general shortage of plasticizers. 


Cheaper Oxygen 


You who use oxygen and potential 
users such as pig iron and steel manu- 
facturers who might well use it in 
place of air to speed up and cheapen 
your process—be of good cheer, for 
cheaper oxygen is just around the 
corner. War time methods were de- 
veloped for much cheaper separation 
of oxygen from the air. There will be 
simple oxygen plants which you can 
install at your own works. You will 
be making your own 0 at 2 to 4c pet 
100 cu. ft. against 30 to 40c today for 
what you buy. 
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Are Engineers 
“Labor” or “Management”? 


The professional and economic status 
of the rank and file engineer is at a 
critical juncture, which is right now in 
the process of being resolved. In the 
past, no one, including the engineer 
himself, has taken an active, concen- 
trated and unified interest in the ma- 
terial reward for engineering services 
and in the position of the engineer in 
our social structure. This indifference 
is rapidly vanishing, because of the 
growing “professional” awareness in 
the younger engineers and the influence 
of the Wagner Act which extends col- 
lective bargaining rights to engineers. 

For a long time engineers were an 
integral part of management. But as 
industrial organizations expanded, the 
average working engineers became sep- 
arated from central management. This 
breach between management and the 
rank and file engineer naturally wid- 
ened as engineering departments be- 
came more highly integrated. Although 
non-supervisory engineers are still fre- 
quently classed with management, in 
reality their position has approached 
that of the non-technical white collar 
worker. 

Management neglectfully failed to 
protect and maintain a comparatively 
high professional and economic level 
for engineers. At the same time, engi- 
neers failed also to take steps to foster 
and build up their own professional 
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and economic status. The engineering 
societies upon which they automatically 
depended to do this job have turned 
out to be constitutionally inadequate 
for that purpose, at least so far as the 
young engineer is concerned. 

The most recent factor to influence 
the evolution of the engineer’s status 
has been the rise of labor unions. By 
the unions’ aggressive tactics, labor's 
wages have rapidly increased so that 
now they closely approach, and in 
many cases exceed, those of the rank 
and file technical man. Thus, these two 
—labor and the engineer—economi- 
cally, at least, are coming to have the 
same problems. If this trend should 
continue, the engineer will be increas- 








ingly tempted to switch his traditional, 
but wanin Sigua from manage- 
ment to la 

There are ‘oe three courses Open 
to engineers as a group. The one 
course is to organize a national eng:- 
neering organization which will serve 
the professional and economic needs of 
the engineer and definitely establish 
engineering as a profession. A second 
course is to eal ify and expand the 
functions of the existing engineering 
organizations to definitely and actively 
assume the responsibility for the engi- 
neer’s economic and professional status. 

Right now various technical socie- 
ties, including the Founder Societies, 
the Engineers’ Joint Council, and 
number of smaller local groups, are 
considering these two methods (or 
various ramifications) of attacking this 
organizational problem. There is still 
wide divergence of opinion, and the 
hope for immediate unified action 
along either one of these lines does 
not seem to be very bright. 

The other course remaining is +o 
follow the pattern set by labor—that is, 
unionize with labor and resort to col- 
lective bargaining. Should strong, uni- 
fied action fail to be taken on one of 
the other two courses, this third method 
of dealing with the economic status of 
the engineers is almost certain to fol- 
low. 

The actions now and in the near 
future will determine which of the 
three courses it shall be. —H.R.C. 





Winsor New Publishing Director 


Effective January 1, William P.( Bill) 
Winsor became Publishing Director of 
MATERIALS & METHODS. Through this 
move, Mr. Winsor has now assumed 
complete responsibility and control 
over all operational activities of this 
publication. Mr. Winsor, who is also 
a vice president and director of Rein- 
hold Publishing Corp., publishers of 
MATERIALS & METHODS, formerly 
served as associate publishing director. 
This move was made to permit Mr. 
P. H. Hubbard, formerly‘ publishing 
director, to devote full time to his ex- 
ecutive duties as president of Reinhold 
Publishing Corp. 

Mr. Winsor has been with Reinhold 
since 1927—a few years after he fin- 
ished his formal education at M.1.T.— 
when he went into the Cleveland ter- 
ritory as district manager for all Rein- 
hold Publications. When Metals and 
Alloys (the forerunner of MATERIALS 


& METHODS) was established in July, 
1929, he acted as its representative. 
Since that time Mr. Winsor rose stead- 
ily in the Reinhold organization, first 
as advertising manager, Metals and 
Alloys (1931), business manager, Me?- 
als and Alloys (1937), Reinhold vice 
president (1943), associate publishing 
director Metals and Alloys (1945), 
member of the board of directors of 
Reinhold (1946), and now publishing 
director of MATERIALS & METHODS. 

Through his many years of service 
in the field of metalworking and fabri- 
cating, Mr. Winsor has built up a wide 
acquaintanceship among companies and 
individuals connected with engineering 
materials and their processing. 

The editorial staff of MATERIALS & 
METHODS as well as all his Reinhold 
associates wish for Mr. Winsor un- 
limited success in his new responsi- 
bility. 
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the In this issue as with those of January for each of the past several years we present 
10n 3 bd . . . . 
im a review of those developments of interest which took place or came into promi- 


nence during the last year. 


a 


tO 


t is, The present review differs radically from those which we have published in 
col- the past, in that it contains two basic types of review articles. 
ini- 
of F . 
hod The Feature Articles: 
Ag In the first half of the feature section will be found seven feature-length articles giving 
complete details of new developments in the following fields: ferrous metals; nonferrous 
lear metals; nonmetallic materials; machining; heat treating; welding, joining and cutting; 
the and, finishing. Many of these articles present the first published ‘details of brand new 
engineering materials and processing methods. 
The MATERIALS & METHODS Manual 
Starting on page 87 is MATERIALS & METHODS Manual No. 22 which this month is 
devoted to a general review of the engineering materials and methods for processing them. 
This review which represents the efforts of the entire staff of MATERIALS & METHODS 
will later be available in reprint form for those who may desire additional copies. 
uly, 
Hive. ; 
ead- *) 
first Two New Departments 
and | ; 
Mer. With this first issue of 1947 we introduce two new departments to which the editors would like to 
vice call the readers’ attention. On page 8 will be found “The Materials Outlook,” a department devoted 
ling | to interpretation of economic trends in engineering materials. “Outlook” is designed to help engi- 
15), neers plan ahead by pointing out—among other things—likely conditions in prices, delivery and 
i availability of materials. See also “The Last Word” on page 244. 
S. 
vice | . 
bri @ MATERIALS & METHODS Achievement Award 
wide On the following page will be found details concerning the 1947 MATERIALS & METHODS Achieve- 
J 4 
— ment Award Competition. Favorable comment following the presentation of awards for the 1946 
ring : Tee mers 
competition indicates considerable interest in this new effort publicly to acknowledge the intelligent 
s& I application of engineering materials. Again an exceptionally competent panel of judges has been 
hold § selected to appraise the entries. The editors urge you to get your own entry in soon. 
un- 
onsi- 
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Last year MATERIALS & METHODS presented for the first time its annual Achievement Award, 
established to honor those doing outstanding current work in the development, application and 
processing of engineering materials. The names of the 1946 winners and descriptions of their 
achievements were given in our November issue, starting on page 1153. 

The basic purpose of these awards is to foster and encourage skillful and enlightened appli- 
cation of engineering materials and processing methods in the solution of widespread indus- 
trial production problems. This aim is met (1) by specifying a timely “theme” or problem for 
each annual award; (2) by conferring the awards for work being done currently or very re- 
cently completed, rather than for “time-honored” achievements; and (3) by conducting the 








Because the outstanding problem facing the product-manufacturing industries at this 
time is increasing the production and lowering the cost of their products in the face of 
several factors pushing in the other direction, the 1947 Awards are to be made specifically 


THE 1947 


For the most significant use of modern engineering materials and 
AWARDS processing methods to increase production and reduce the cost of 
products now being manufactured. 


This is one of the chief ends of sound materials-and-process engineering in any year, 
but in 1947 it takes on special significance. Every alert manufacturer and engineer in the 
country has had to plan or re-plan his product and its production from this point of 
view, and should submit his best production-raising and cost-lowering innovations for 
Award consideration. 


This year Awards will be conferred in the following classifications: 


(1) ONE GRAND AWARD 


(2) THREE SPECIAL AWARDS 

a. For achievement in SELECTING AND APPLYING MATERIALS 

so as to increase production and lower costs of products now 
AWARD being manufactured. 

b. For achievement in DEVELOPING NEW ENGINEERING MATE- 
CLASSIFICATIONS RIALS which result in higher production and lower cost of 

manufactured goods. 

c. For achievement in DEVELOPING OR APPLYING PROCESSES 

OR PROCESSING EQUIPMENT that increase production and lower 

the cost of manufactured products. 


(3) HONORABLE MENTIONS IN ALL CLASSIFICATIONS 


The Grand Award winner may or may not be one of the winners of the Special Awards 
according to the wishes of the Judges. 








METHODS ACHIEVEMENT AWARD 





competition primarily among men professionally working in our field, (i.e. wsers of materials 
and processes) although manufacturers of materials and equipment serving the field are also 
eligible for certain awards. 

The competition is concluded in midsummer (entries must be in by June 30th); the entries 
are judged by an independent Committee of Award consisting of seven nationally prominent 
engineers and production executives, the editors and publishers of this magazine having no in- 
fluence whatever on the voting. Entries or nominations are made by the candidates themselves, 
or their friends, rather than by us or our Judges. 

The winners will be announced in the October 1947 issue of MATERIALS & METHODS. 








THE JUDGES 


ENTRIES, 
CLOSING DATE, 
ETC. 


The Committee of Award for 1947—the seven men who will appraise your entries and 
select the winners—are all distinguished manufacturing, design or research executives 
who have been specially selected for their intimate knowledge of production and cost 
problems as influenced by the materials and processes used. They are: 


RALPH M. HEINTZ — Vice President, Jack & Heintz Precision Industries, Inc., Cleveland 


NORMAN L. MOCHEL—Manager, Metallurgical Engineering, Westinghouse Electric Corp., Philadelphia 
LOUIS POLK — President, Sheffield Corp., Dayton, Ohio 


A. M. SARGENT — President and General Manager, Pioneer Engineering & Manufacturing Co., 
Detroit, Mich. 


WALTER DORWIN TEAGUE — industrial designer, New York, N. Y. 


SAM TOUR — President, Sam Tour & Co., Inc., leading metallurgical engineering consulting labora- 
tory, New York, N. Y. 


J. R. TOWNSEND — Materials Engineer, Bell Telephone Laboratories, Inc., Murray Hill, N. J. 


Fred P. Peters, Editor-in-Chief of MATERIALS & METHODS, will serve as non-voting 
Secretary of the Award Committee. 


This competition is open to any individual, company or department of a company 
engaged in the development or manufacture of mechanical, electrical or other fabricated 
products or parts, or of materials and processing equipment for such products—whether 
or not a subscriber to or advertiser in this magazine. 

To enter the competition, each candidate must submit a formal entry to the Award 
Secretary. Entries should consist of a statement of 500 to 1,000 words giving a factual 
description of the program, application or development involved, with .specific proof 
of the resulting increased production and/or reduced product cost. Elaborate, ornate or 
“fancy” presentations are strongly discouraged; the achievements will be judged on the 
basis of the evidence and facts in the entries without regard to their ornamentation and 
literary quality. 

Entries should be addressed to: FRED P, PETERS, Secretary, Award Committee 

MATERIALS & METHODS, 330 West 42nd Street, New York 18, N. Y. 

The closing date for all entries is June 30, 1947. The winners will be announced in the 
October 1947 issue of MATERIALS & METHODS. The winners will receive suitable 
engraved plaques or framed certificates, depending on the Award classification, and 
these will be presented at a dinner to be held in Chicago during the Metal Show, next 
October. 

All questions should be submitted to the Award Secretary, who will gladly and promptly 
furnish whatever additional information you may wish. 
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Foamed cellulose acetate is the core material in this wing structure having Fibergilas-resin surfaces. 
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Foamed Cellulose Acetate—A New Plastic 


by R. A. HOFFER, Technical Service Engineer, Plastics Dept., E. 1. du Pont de Nemours & Co. 


ECENT TESTS AT WRIGHT FIELD of a wing structure 
composed of “Fiberglas’—resin surfaces and a 
supporting core of foamed cellulose acetate have 

given additional evidence of the great strength/ 
weight efficiency and the excellent performance made 
possible by sandwich construction. This unique 
process of combining high-strength materials for 
exterior faces with a continuous cellular structure as 
the core is recognized by aircraft engineers as the 
logical approach to the problem of reducing the 
weight of aircraft members without sacrifice of their 
strength. 

Cellular cellulose acetate, or CCA as it is presently 
designated, is produced by the Plastics Dept. of the 
du Pont Co. When bonded between two sheets of 
metal, wood or plastic, this material, which is lighter 
than cork, contributes remarkable structural strength. 
The acceptance of the material in the aircraft industry 
has logically pointed to use in other fields where 
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Here are some of the forms in 
which this plastic material is 
used by Narmco Inc. 


weight is also a critical factor. Use in tables, bulk 
heads, ducting, and seat panels for aircraft has led 
to application in luggage, furniture, boats and even 
valves for musical instruments. 

CCA, cellular cellulose acetate, is a thermoplastic 
material produced by extrusion. It is cellulose acetate 
in an unoriented multicellular form. When used as 
a core material, the function of this product is to 
increase the rigidity of a sandwich laminate by sep- 
arating thin faces of high strength and providing 
continuous support for them. This effect is compara- 
ble to that produced by struts in a bridge girder, by 
which the stiffness of the structure is greatly increased 
without a corresponding increase in weight. Thus, in 
a laminate in which ‘CCA is used as a core, a substan- 
tial part of the longitudinal compressive strength of 
the faces may be developed before they can buckle. 
By the use of this product, structural efficiency and 
simplicity in design can be achieved, with direct sav- 
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Airplane fuselage sections are built-up with foamed cellulose acetate, which 
serves as a structural core material. (Photo: Courtesy Narmco Inc.) 






ing im cost as compared to the methods required in 
making conventional ribbed or otherwise reinforced 
structures. The specific gravity of CCA ranges from 
0.072 to 0.12, depending upon the composition and 
porosity. An example of its strength/weight efficiency 
is demonstrated by the following comparison of a 
composite panel with a plate of steel. 

The composite panel, about 1.08 in. thick, was 
made up of a core of CCA and two faces, each 0.030 
in. thick, of “Fiberglas” impregnated with a heat- 
setting resin. The steel plate, 0.245 in. thick, had the 
same flexural rigidity (El) as that of the panel 
(237,000 psi.), but weighed 7.63 times as much as 
the panel. When the two were set up as simple beams 
and loaded in the center, the steel plate carried 655 
lb. before taking on a permanent set, while the com- 
posite panel carried 698 lb. 

The physical properties of CCA compare favorably 
with those of other core materials. The values in- 
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crease with the density as shown in the accompanying 
table of properties. Tests have indicated that the 
mechanical properties are only slightly different at 
temperatures as low as -60 to -70 F. The high shear 
strength of this material and the continuity of its 
supporting surfaces are outstanding advantages of 
CCA over cores which are gridded and which thus 
give only discontinuous support to the face materials. 

CCA is produced in four controlled densities, 4 to 
5, 5 to 6, 6 to 7, and 7 to 8 Ib. per cu. ft. Each density 
is held within plus or minus Y2 lb. per cu. ft. A com- 
parison of the weight of. this material with other 
common materials used in panel construction demon- 
strates the lightness of the product. 


Material Density (1b. per cu. ft.) 


aluminum 169.1 
white ash 39.8 
balsa 7.5 to 12.5 
basswood 24.9 
beech 40.9 
birch 34.5 
CCA 45 0 Fo 
cork 12.9 
elm 34.6 
magnesium 108.2 
poplar 20.7 
stainless steel 486.7 


CCA is lighter than balsa, and less than one-third 
as heavy as poplar, which is commonly used as a 
core material in wood fabrication. A */,4-in. panel 
having */1¢-in. birch-plywood faces with a poplar 
core would weigh 1.43 Ib. per sq. ft., while a similar 
panel having CCA (4 to 5 lb. density) as the core 


would weigh only 0.57 lb. per sq. ft., or less than half 
as much. It is this very great reduction in weight plus 
the structural benefits which can be expected from 
the use of CCA that has led to its adoption in many 
and varied uses. 

The extrusion of CCA is achieved by special equip- 
ment. At the present time the dimensions of the 
extruded strips are restricted to the following by the 
capacity of the extrusion unit: 4 by 8, % by 6, 
Ye by 4, and 1 by 4 in. A new unit which will be 
placed in operation about the middle of 1947 is 
expected to produce a strip up to 15 in. wide, with 
controlled thicknesses from 2 to 14% in. Special 
cross-sections such as T’s or L’s can be extruded from 
suitable dies. 

The extruded strip is prepared for use by shaping 
and cutting on common woodworking equipment, 
i.e., sanders, routers, planers, and saws. Strips in 
thicknesses to 0.100 in. have been cut from thicker 
strips with bandsaw equipment. 

The gluing and compositing of CCA are accom- 
plished with various resin adhesives of the phenol.-, 
melamine-, resorcinol-, and urea-formaldehyde types. 
Solvents which attack the cellulose acetate and tend 
to break down the cell structure must be avoided in 
choosing an adhesive. When water is used to prepare 
the adhesive for use, a thick dope is preferred to a 
thin solution, in order to prevent excessive penetra- 
tion of the surface cells. For this reason, film-type 
adhesives are recommended. 

As in the design of any other laminate, the two 
faces should be of the same material of the same 
thickness in order to prevent setting up of unbalanced 
stresses in service. 





Property“ 


CH-145 


CH-167 Test Method 





MECHANICAL 
Tensile Strength: 
77 F, psi. 
170 F, psi. 
Compressive Strength: 
ultimate, psi. 
2% deformation, psi. 
modulus, psi. 


Shear Strength: 
in tension, psi. 
in compression, psi. 
impact strength, Izod unnotched ft.-lb. 


95 
95 


(1) 
(1) 


ASTM D695-42T 
ASTM D695-42T 


compression data 


2) 
3) 
4) 





THERMAL 
Coefficient of Linear Expansion, per deg. F 
Thermal Conductivity BTU/ft.?/hr./deg. F/in. 


(5) 


Cenco-Fitch apnaratus 





MISCELLANEOUS 
Density, lb./cu. ft. 
Moisture-Absorption 
50% RH, Ib./cu. ft. 

100% RH, lb./cu. ft. 
Water-Absorption, lb./cu. ft. 
Expansion by Moisture 
Burning Rate, in. perf min. 





ASTM D71-27 


0.15 
1.05 
4.5 
3x10° 
1.4 


(6) 
(7) 
ASTM D570-42 


direct measurement at equilibrium 


ASTM D635-42T 








The data and opinions herein are the result of painstaking laboratory work 
can normally be expected in such a 
production runs and are 


and variations which 
measurements made 
produced experience 
(1) Samples % by 1 by % 
Piece 1 by 1 by % im 
per min 
Two specimens Y2 by 1 by 1 in. glued to three maple blocks. 
Unnotched specimens % by Yo by 2% in. Izod impact. 
Direct measurement within the range of 77 F to 170 F. 


one shop to another, 
reported repr on early 
with their properties is 
in. glued to maple blocks. 

glued to “-in. birch plywood 


esent 


obtained 


and as more 


Tested at 0.2 in. per min. loading specd 
Load in tension applied perpendicular to Ye-in. dimension at a rate of 0.2 in. 


Tested u 


However, differences in technique or in operating conditions from 
core material, may cause deviations from the figures given. Data 
subject to modification as larger quantities of these materials are 


Load applied parallel to direction of thickness. 


ith Johnson jig 
(6) Gain in weight from 0% RH to 50% RH. 
(7) Gain in weight from 0% RH to 100% RH. 
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In bonding the laminate, temperature and pressure 
should be uniform over the entire area, to prevent 
warpage. It is generally advisable to band the edges 
of the panel in order to confine the core during lami- 
nation. Only light bonding pressures should be used, 
to prevent strains being built up in the core material. 
Temperatures up to 300 F can be used to set up the 
adhesives. If high-frequency heating is applied to 
composite the CCA laminate, the curing time can be 
reduced to 15 sec. or less. 


Shaped While at Softening Point 


Du Pont CCA has a relatively sharp softening point 
within the range of 390 to 400 F (199 to 204 C). 
Shaping can be done within this temperature range. 
In shaping, it is generally advisable to use hot dies, 
since the surface cells become brittle quickly as they 
cool. Prolonged heating at the shaping temperature 
will partially decompose the cellulose acetate, and 
heating to a higher temperature than 400 F will melt 
the material. 

If a series of parallel cuts or kerfs is made in a 
panel of CCA by running it under a horizontal gang 
router, the section can be bent into a curve at room 
temperature. Any reasonable radius of curvature can 
be achieved by this method through suitable varia- 
tion in the spacing of the cuts. In a panel of thickness 
0.50 in., the kerfs should be cut to a depth of 0.40 
to 0.44 in. The deeper cuts are necessary for mate- 
rials of the higher densities. The same proportionate 
depth should be maintained in all thicknesses. It is 
generally advisable to use wedge-shaped kerfs (10 
deg.) if possible, in order to ensure closing of the 
cuts when the panel is shaped. If glue is applied to 
the wedge-shaped kerfs prior to closing, the shaped 
core will be of multiple sandwich-type section and 
be considerably stronger than the initial core. 

Another method of obtaining great strength is to 
laminate one skin to the CCA panel, kerf the half 
laminate with wedge-shaped cuts all the way through 
the core, and then apply a resin adhesive to the seams 
and shape the corner. The shaped core will have ribs 
of adhesive running through the entire thickness of 
the core, bonding directly to the face material. 

Shaping of CCA panels can be accomplished also 
by first bonding one skin to the panel, or suitably 
wedging the CCA panel against the skin so that it 
is completely supported by that skin, and then bend- 
ing the combination to the desired shape while keep- 
ing the thin skin surface on the outside of the bend. 
Shaping can be done at room temperatures by this 
method. 

The following uses are being developed for CCA: 


Aircraft Domestic Transportation 
fuselage sections pontoons furniture truck panels 
wings tables movable partitions boats 
aileron tabs bulkhead panels decorative panels railroad-car panels 
doors cabinets portable refrigeration units Miscellaneous 


empennage assemblies collapsible tables 
tail boom assemblies food boxes 
antenna housings transit boxes 
flooring refrigerator units 
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sectioned cabinets 


luggage 
fishing-tackle boxes 



























































The insulating qualities of foamed cellulose acetate make it suitable 
for such applications as this box for transporting frozen cooked 
meals. 


Meals to be served aloft are kept crisp and attractive in these 
storage boxes produced by Skydyne, Inc. The boxes are aluminum 
with CCA cores. (Photo: Courtesy United Air Lines.) 


musical instruments 
insulation plugs 
life belts 
surfboards 
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Fig. 1—Effect of temperature on the physical properties of 


9% nickel steel. 


New 9% Nickel Steel Tubing — 
Properties and Processing 


by H. D. NEWELL, J. A. MANFRE & M.A. CORDOVI, Babcock & Wilcox Tube Co. 


mainly a metallurgical curiosity and unavailable 

to industry in the form of seamless tubing. This 
material is especially advantageous for use as tubing 
in view of its greater resistance than ordinary carbon 
or low alloy steels to corroding influences from alka- 
line media, such as sodium hydroxide solutions and 
paper mill black liquors, to certain oil well fluids con- 
taining chloride salts and hydrogen sulfide in the 
oil-water liquids, and to corrosion by certain organic 
acids and carbonic acid as occurs in so-called gas 
distillate wells. It has useful properties also as a 
carburizing steel in certain of its modifications, and 
it provides good toughness or resistance to impact 
thereby lending itself to applications at sub-atmos- 
pheric temperatures. 

In such services, 9% nickel steel becomes useful to 
the oil and chemical industry and to other industries 
when used in the form of tubing, pipe, casing or 
other containers; also as castings, valves, fittings and 
as sucker rods and other appurtenances for producing 
and refining oil or hydrocarbon fluids. It is particu- 
larly useful as heat exchanger, condenser or evaporator 
tubing, and as pipe for conveying liquids including 


| “> CARBON 9% NICKEL STEEL was heretofore 


liquefied gases at low temperatures. Furthermore, 
this low carbon alloy steel combines high physical 
strength with excellent ductility. 

This article describes the mechanical and working 
characteristics, the heat treating behavior and the 
weldability of this newly developed product and 
suggests fields of application. 

Prior to the manufacture of commercial quantities 
of 9% nickel steel tubing, preliminary development 
work was undertaken to determine the mechanical 
and fabricating characteristics of a special 8.50% 


Table i—Chemical Composition of 
Commercial Heats 





Heot COMPOSITION, Per ee 


No. | c | Ma | Si | Cu | Mo 


14321 | 0.06 | 0.47 | 0. : 0.35 | 0.05 
14322 | 0.09 | 0.41 | 0.20 | 0.04 | 9. 0.23 | 0.04 
14323 | 0.07 | 0.46 | 0: k ‘ 0.36 | 0.04 
14324 | 0.07 | 0.44 , ; 0.39 | 0.04 
14325 | 0.06 | 0.47 22 | 0. : 0.30 | 0.07 
14326 | 0.07 | 0.47 17. | 0.03 | 8. 0.37 | 0.06 
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AREAS WITHIN THE DOTTED CIRCLES 
REPRESENT AMOUNT OF GOLD WORK DONE Fig. 3—Hardening range of 9% 


: . nickel steel for both air cooling | 
= + i aes and water quenching. | 
~ ZZ < 


| LAYOUT OF 10"x10" PLATE FOR TESTING | 
NICKEL STEEL TUBING 





























nickel alloy steel which was under investigation for | at our steel plant to fill commercial tube orders for 


low temperature application in pressure vessels. the material. All heats were fine grained (6-7 (5) ) 
This steel showed such satisfactory fabricating as determined by the standard McQuaid-Ehn carburiz- 

properties and mechanical characteristics at 70 F and _ing test, and their composition is given in Table I. 

—320 F that several 15-ton basic electric furnace heats a a ed 

of 9% nickel steel (B&W Nicloy 9*) were made” Zhi,et! fas bee gion te tradename BSW Mion Ye trademark 


Table 11—Physical Properties of 9% Nickel Steel 



































BAR STOCK 
Ultimate | Yield | — Elong. | Red. 

Size | Condition | psi. psi. | % 2 in | Area BHN 
3 in. rd.* | As rolled | 98000 | 74650 | 27.0 | 612 260 
3 in. rd.* | As rolled, tempered 1125 F | 97,000 | 70,650 | ee 210 
3 in. td. | Nor. 1575 F, tempered 1050 F | 108,250 | 89,750 | 27.5 | 70.4 231 

TUBING Ry 

314 in. x % in.* | As rolled 116,200 | 91,500 | 240 | | 103 
3144 in. x Y% in.* | As rolled, tempered 1125 F 119,000 94,000 27.0 | 95 
2 in. x 0.120 in.* | Nor. 1625 F 103,200 | 76,200 45.0 | 92 
1% in. x 0.049 in* | Nor. 1625 F 102,700 | 73,200 35.0 | | 94 
34 in. x 0.049 in.* | Nor. 1625 F 103,700 75,400 | 31.0 94 
1.90 in. x 0.145 in. | Nor. 1575 F 131,800 | 95,200 | 28.0) | 
1.90 in. x 0.145 in. | Nor. 1575 F | 134,000 | 92,550 29.0) | 
2.031 in. x 0.134 in. | Nor. 1575, tempered 1075 F | 108,200 | 84,200 37.0) | 
2.031 in. x 0.134 in. | Nor. 1575, tempered 1075 F | 115,600 | 89,800 | 33.0) 
2.031 in. x 0.134 in. | Nor. 1575, tempered 1075 F | 114,100 | 95,600 | 34.0) 
2.031 in. x 0.134 in. | Nor. 1575, tempered 1075 F | 110,500 | 90,800 | 34.0) 95-98 
2.031 in. x 0.134 in. | Nor. 1575, tempered 1075 F | 114,000 | 97,800 37.0) 
2.031 in. x 0.134 in. | Nor. 1575, tempered 1075 F 122,200 | 89,900 35.0) 
2.031 in. x 0.134 in. | Nor. 1575, tempered 1075 F | 110,850 | 94,850 36.0) | 
2.031 in. x 0.134 in. | Nor. 1575, tempered 1075 F | 110,500 | 94,000 34.0 | 
2.031 in. x 0.134 in. | Nor. 1575, tempered 1075 F | 111,500 88,900 35.0 











* Experimental 8.50% nickel steel. 
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COOLING RATE, deg f. per second at 1300 deg. 
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Fig. 4—Results of end-quench test for 9% nickel steel (Heat No. 
14324). Full line, quenched from 1400 F; broken line, quenched from 
1600 F. 


Results of deformation tests on commercial tubing 2-11/32-in. 0.D. 
and 3/4-in. wall thickness. 


Table I1l—Effect of Time at 1050 F and 
1100 F on the Yield Strength of 9% Nickel 
Steel Tubes 





Temperature 
F Time psi. 


1050 5 hr. 
1050 8 hr. 
1050 15 hr. 
1100 1 hr. 
1100 15 hr. 
1100 20 hr. 


psi. 


{ee 
ce i cree 
85,600 am 

93,400 109,500 
73,500 113,700 
73,000 113,200 





Yield* | Ultimate 











* Yield strength obtained by dividers. Size of specimens 2.031 in 
O.D. by 0.134 in. wall. All specimens were normalized at 1575 F 
prior to heating at designated temperature. 


The tubing was processed into pipe and into 
evaporator and heat exchanger tubing. Later, some 
re-rolling rounds were made for manufacture into 
oil-well sucker rods. 


Mechanical Properties 


Tensile tests were conducted on both bar stock 
(3-in. rd.) and finished tubing of different sizes and 
after various heat treatments. The results of these 
tests, in addition to those obtained on the experi- 
mental 8.50% nickel steel material, are shown in 
Table II. In general, these data reveal that even in its 
fully softened condition, 9% nickel steel has rela- 
tively high yield and ultimate strength while still 
retaining excellent ductility. 

As a result of the high yield strength, it was 
anticipated that some difficulty might be encountered 
by tubing users in the rolling-in or expanding of 
tubes of this material into tube sheets in heat 
exchanger or evaporator equipment. In this con- 
nection, short-time elevated temperature tensile tests 
were conducted to determine whether slightly ele- 
vated temperatures would cause a decrease of the 
yield strength of sufficient magnitude to facilitate 
rolling-in of tubes of 9% nickel steel into tube sheets. 
These tests were also intended to establish whether 
this material has a blue brittle heat range. 

The results of these tests, which were conducted 
on standard 0.505-in. dia. specimens machined from 
3-in. rounds, are depicted graphically in Fig. 1. They 
show that the yield and ultimate strength values are 
slightly decreased upon heating at 200 F and 300 F, 
indicating that some advantage may be gained by 
preheating the ends of 9% nickel tubes for rolling 
them into tube sheets. These test results show also 
that there is a slight stiffening effect on this material 
between 400 F and 600 F, as is indicated by the minor 
increases of yield and ultimate strengths. However, 
this range should not be considered as a blue brittle 
range such as occurs in carbon steels, since it has no 
detrimental influence on the elongation and reduction 
in area of this fully deoxidized nickel steel. 

Table III shows the effect of time on the yield 
strength at temperatures of 1050 F and 1100 F. The 
experimental results reveal that the yield strength can 
be effectively reduced from approximately 100,000 
psi. to 73,500 psi. by heating at 1100 F for 15 hr. 


where maximum softness is required. 


Tube Expanding 


For comparison purposes, the tests described herein 
were run on duplicate samples of nickel steel and 
plain carbon steel tubing measuring 2-in. O.D. by 
10 B.W.G. Two samples of each type were rolled 
into 9% nickel steel plate and the other two into 
carbon steel plate. A tube seat 34-in. wide with a 
single groove was used. The plates were laid out as 
illustrated in Fig. 2. All the tubes were rolled-in in 
the same manner following standard field practice. 
After rolling, the tube ends were not belled and the 
tubes were tested for joint strength by pushing them 
out of the seats under a hydraulic press. 
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Table 1V—Results of Expanding Experiments Conducted on 9% Nickel Steel Tubes 






































Di 1 : 
Tube Type of Type of sant. Bignehey ane Renee Amount Scale Pushout 
No. Tube Steel Plate Before | After Before After Chipping | Values in Ib. 

1 C Steel 9% Nickel | 2.037 in. 2.041 in. 1.993 in. 2.075 in. lg in. 49,600 

2 C Steel 9% Nickel | 2.037 in. 2.039 in. 1.993 in. 2.075 in. lg in. 50,500 

3 9% Nickel | 9% Nickel | 2.072 in. 2.085 in. 2.023 in. 2.102 in. ¥% in. 30,500 

4 9% Nickel | 9% Nickel | 2.073 in. 2.091 in. 2.023 in. 2.121 in. ¥% in. 52,500 

5 C Steel C Steel 2.037 in. 2.045 in. 1.992 in. 2.097 in. 5/16 in. 46,000 

6 C Steel C Steel 2.037 in. 2.053 in. 1.992 in. 2.104 in. 5/16 in. 44,000 

7 9% Nickel | C Steel 2.071 in. 2.113 in. 2.028 in. 2.154 in. YY in. 39,800 

- 9% Nickel | C Steel 2.071 in. 2.113 in. 2.028 in. 2.154 in. Yy in. 39,000 








Note: The carbon steel plate used had a minimum tensile strength of 70,000 psi. and the nickel tubes had 


to 100,000 psi. 


Table V—Effect of Expanding Operations on Hardness Properties of 9% Ni Steel Tubing 


a yield strength on the order of 90,000 



































eisna | | . A Tube Metal Hardness (BHN) Plate Metal Hardness (BHN) 
cimen | ‘al | i " 
a. ime ee ee ee | Before* Aftert Net Increase| Before” Aftert Net Increase 
1 C steel 9% Ni steel 140 185 45 195 219 24 
2 C steel 9% Ni steel 137 185 48 195 220 25 
3 9% Ni steel | 9% Ni steel 249 298 49 195 222 27 
4 9% Ni steel | 9% Ni steel 230 282 52 195 262 67 
5 C steel C steel 131 178 47 132 172 40 
6 C steel C steel 132 181 49 132 179 40 
7 9% Ni steel | C steel 229 283 54 132 174 42 
8 9% Ni steel | C steel 228 281 53 132 188 56 











* Prior to expanding. 
+ After expanding. 


Table Vi—Results of the Charpy Impact Tests at Room Temperature and Minus 320 F 
(Specimens from 3-in. Rd. Bars) 





















































Longitudinal Specimens Longitudinal Specimens Transverse Specimens 
Heat No. | Normalized 1575 F Normalized 1575 F Normalized 1575 F 
| Reheated 1050 F Reheated 1050 F 
RT. |—320F|  BHN RT. | —320 F BHN R.T. | —320 F BHN 
14321 | 36 20.5 | 288-301 56 47.3 231-234 28.0 21.8 231-234 
14322 38 20.5 275-281 >> am 41.5 227-227 30.0 21.0 229-229 
14323 40 24.0 255-273 | 54 37.0 227-227 26.5 16.7 224-229 
14324 | 85 21.0 | 296-305 | — 47.3 238-245 32.5 20.3 236-236 
14325 3 20.5 }. 293-305 | 50 47.8 238-243 32.0 18.8 239-241 
14326 | #35 | 19.0 332-336 | 48 47.8 250-255 25.5 17.0 252-255 
otpesininstl pe AO 
Average | 365 | 20.9 | 52.6 44.8 29.1 19.3 
Note: Room temperature impact results are from one test only, while the low temperature results are the average of three tests. 


The results of these tests (Table IV), indicate 
that 9% nickel can be successfully expanded into 
both 99% nickel steel and carbon steel plate, with the 
tightest joint resulting where 9% nickel steel plate 
is also used in conjunction with the 9% nickel steel 
tubes. 

When rolling 9% nickel steel tubes into tube 
sheets, it is recommended that as close a fit as possible 
be secured between the tube and the tube seat so 
as to minimize the amount of cold work on the tube. 
It is also advisable to use a three-roll expander of the 
parallel roll type in preference to one containing four 
or more rolls. 

After the expanding experiments were completed, 
the rolled portion of the tubes and the seats were 
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sectioned and a Rockwell hardness survey was made 
to determine the extent of hardness induced by cold 
working. The results, converted to Brinell hardness 
numbers, are shown in Table V. 

These data revealed an increase in hardness of from 
49 to 54 BHN of the nickel steel tubes and from 
45 to 49 BHN of the carbon steel tubing material. 
It is apparent from these values that nickel steel tubes 
are only slightly more subject to work hardening by 
the expanding process than are the plain carbon steel 
tubes. A minimum amount of cold work on installa- 
tion is desirable, of course, to lessen the possibility 
of stress-cracking (caustic embrittlement) when the 
material is employed in evaporating solutions which 
are alkaline in character. 
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Figs. 6, 71, 8 and S—Fig. 6 (left) shows typical structure of normalized and drawn tubing with banding still in evidence (X 100). Fig. 7 (left 

center) is the same as Fig. 6 but at X 100 magnification. Fig. 8 (right center) shows a completely martensitic structure at X 100 after a Nital 

etch. Fig. 9 (right) shows core structure to be similar to the “as rolled” structure except for the presence of finer carbides (X 100). All 
samples were Nital etched. 


Impact Properties 


Notch-impact tests at room temperature and at 
minus 320 F were conducted to investigate the effect 
of low temperature on the toughness of 9% nickel 
steel. The specimens used were of conventional 
Charpy keyhole type and were cut longitudinally to 
the direction of rolling from 3-in. billet stock of 
several commercial heats. The influence of the direc- 
tional properties in these heats on the impact strength 
was also studied on Charpy specimens cut transversely 
to the direction of rolling. 

The results of the notch-impact tests are sum- 


Table Vil—Results of Temper-Embrittlement 
Susceptibility Tests 





Charpy Notch-Impact 
(Keyhole) Values 
Ft.-Lb. 


Room Temperature 
Tests 
50.0; 50.5; 51.5 
(average: 50.7) 
55.0; 56.5; 56.5 
(average: 56.0) 


Susceptibility 


Heat Treatment Ratio 











Furnace cooled (10 | 
F/hr.) from 1100 F 
Water quenched 
from 1100 F 


—320 F Temperature | 
Tests 
31.5; 25.5; 30.0 


(average: 29.0) 
45.0; 47.0; 41.5 | 


Furnace cooled (10 
F/hr.) from 1100 F 
Water quenched 
from 1100 F 








(average: 44.5) | 





Note: Specimens normalized at 1575 F and reheated at 1100 for 2 hr. 


Table Vill—Effect of Tempering Temperature 
on the Hardness of aoe] 14324 in Terms of 
BH 





Tempering Time 
1 Hr. 


241 
241 
241 
253 
255 
253 





15 Min. 


| 3 Hr. 
259 


234 
231 
232 
259 
275 
269 





1000 
1050 
1100 
1125 
1150 
1175 


| 
Temperature F | 
| 


244 
241 
242 
249 
236 








1200 a 4d 


Note: All specimens were normalized at 1575 F for 15 min. prior to 
tempering, with a resulting hardness of BHN 290 to 312. 
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marized in Table VI and show conclusively that of 
all the specimens tested, the longitudinal specimens 
that were normalized and then reheated at 1050 F 
exhibited the greatest impact strength both at room 
temperature and at minus 320 F. Notwithstanding 
the comparatively lower impact values of the normal- 
ized and reheated transverse specimens, they still 
exceed 15 ft.-lb., which is the arbitrary minimum 
value required at the service temperature specified. 

The impact test fractures of the normalized and 
drawn longitudinal and transverse specimens tested 
at minus 320 F showed that the longitudinal speci- 
mens broke with a tough, ductile, fibrous fracture, 
whereas the transverse specimens exhibited a more 
brittle crystalline-type fracture, although it was still 
of a partially fibrous nature indicating some retention 
of toughness at -320 F. 

It is well known that nickel, when added to ferritic 
steels, lowers the initial temperature of the beginning 
of the ductile-brittle structure transition range and 
also decreases the rate of loss through this range, in 
addition to increasing the impact strength at room 
temperature. Accordingly, a steel containing upwards 
of 9% nickel offers better toughness at lower tempera- 
tures than steels containing a lesser amount of this 


element, especially when service temperatures are 
below about -240 F. 


Temper-Embrittlement 


In order to secure information relative to the sus- 
ceptibility of 9% nickel steel to temper-embrittle- 
ment, a test devised by Greaves and Jones (“Temper- 
Brittleness of Steel; Susceptibility to Temper-Brittle- 
ness in Relation to Chemical Composition,” Iron & 
Steel Inst. (British), Vol. II, No. 1, 1925, p. 231) 
was made at room temperature and minus 320 F. 

Two sets each comprised of six longitudinal Charpy 
impact specimens were normalized at 1575 F and 
tempered at 1100 F for 2 hr. One set was cooled 
rapidly by water quenching from the tempering tem- 
perature, whereas the other set was cooled slowly at 
a rate of 10 F per hr. to 700 F. Three specimens from 
each set were then tested at room temperature while 
the remainder of the set was tested at minus 320 F. 

The degree of susceptibility to temper-embrittlement 
is determined by the ratio of impact strength of the 
rapidly cooled specimens to that of the slowly cooled 
ones, with unity signifying no susceptibility. The 
ratios of susceptibility so determined are listed in 
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Table 1X—Static Tensile and Bend Ductility Characteristics of Flash-Butt 
and Arc Welded 9% Nickel Steel Tubing 





























































































| Bend Angle 
Condition of OD Heat Yield Tensile | Elongation aaeas 
Spec. | Type of | and ID Flash or | Treat- Point | Strength | in 2 in. Location of 
| No. | Weld Bead ment Psi, Psi. % Fracture Face | Root 
| Flash | Machined flush A* 112,200 | 122,250 16.0 Away from weld 180 
115,900 | 122,300 19.0 Away from weld 180 
2 Flash Left as reinforc- | A 111,200 | 117,200 16.0 Away from weld 180 
ing band, 1/64 in. 112,800 | 119,950 19.0 Away from weld 180 
thick on OD 
4 Flash Ground flush A 119,500 | 123,100 16.0 Away from weld 180 
119,700 | 120,400 16.0 Away from weld 180 
3 Flash Ground flush Bt 113,600 | 116,800 18.0 Away from weld 180 
121,000 | 127,250 18.0 Away from weld 180 
8 Flash Left as reinforce- | B 114,400 | 123,500 16.0 Away from weld 180 
ment, 1/64 in. 124,300 | 126,600 17.0 Away from weld 180 
thick on OD 
9 Flash Ground flush B 117,500 | 125,700 27.0 Away from weld 180 _- 
Arc | Ground flush A | 69,400|121,400; 5.0 | Weld | 180 
| 88,000 | 125,900 | 8.0 | Away from weld | | 180 
7 | Arc | Ground flush None | 105,600 | 121,400 5.0 | Weld | 180 | 
109,950 | 124,800 5.0 | Weld | 120 
10 | Arc As welded A 64,200 | 119,900 4.0 | Weld | 180 | 
59,800 | 117,250 40 | Weld 120 
6 Arc Ground flush A 81,000 | 119,000 5.0 | Weld ao —- 

















* A4—2 hr. at 1050 F, air cooled. 
t B—2 hr. at 1050 F, water quenched. 


Table X—Results of Charpy Impact Tests at + 70 F and —320 F on 9% Nickel Steel Tubing 


























Charpy Test Values | 
Test ; for % Size Specimens Estimated Values 
Spec. Temp. Type of Location - (Ft.-Lb.) for Standard 
No. F Notch of Notch Percent of Value Size Specimens* 
Ft.-Lb. at +70 F 
1 + 70 Keyhole Weld 13.5 —- 33.7 
la —320 Keyhole Weld 8.0 59.3) 20.0) 
2a —320 Keyhole Weld 8.0 59.3) 59.3 Av. 20.0) 20.0 Av. 
3a —320 Keyhole Weld 8.0 59.3) 20.0) 
2 | - 70 V Weld | 14.0 _- | 35.0 
2a | —320 V | Weld | 11.5 82.1) ! 28.7) 
2 | —320 v | Weld re. 785) 79.7 Av. | 27.5) 27.9 Av. 
2c —320 Vv Weld | 110 78.5) 27/5) 
| 
3 | +70 | Keyhole | Heat Aff. | 13.5 — 33.7 
3a «=| «36320 Keyhole | Zone 12.0 88.8) 30.0) 
3b 06| 606320 Keyhole Zone 12.0 88.8) 90.1 Av. 30.0) 30.4 Ave. 
3c =6| CC 320 Keyhole Zone 12.5 92.6) 31.2) 
4 | +70 Vv Heat Aff. 19.0 ats | 47.5 
4a | —320 V | Zone 14.0 73.6) i , a 
4 | —320 V Zone 14.0 73.6) 73.6 Av. 35.0) 35.0 Av. 
4c | —320 Vv Zone 14.0 73.6) 35.0) 
* Working values were estimated on the assumption that the % size specimens (0.098 in. by 0.394 in.) represented 40% of standard size values at 
temperature tested. 
Table VII. These results indicate that 9% nickel the furnace cooled specimens was still well above the 


steel is only slightly sensitive (ratio 1.1) to temper- 
embrittlement at room temperature. Although the 
ratio of susceptibility (1.53) was greater at minus 
320 F, the average impact strength (29.0 ft.-lb.) of 
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usually prescribed minimum impact strength at minus 


320 F. 


(Continued on page 159) 








The strength and attrac- 

tiveness of Almag make it 

ideally suited for such ap- 

plications as this cast 
housing. 
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by HAROLD KNIGHT, News Editor, MATERIALS & METHODS 


NE OF THE PHYSICAL PROPERTIES limiting the 
use of sand cast aluminum alloys as materials of 
construction is their relatively low strength. In 

addition to a price differential, aluminum castings 
must overcome a strength handicap in competing 
with malleable iron, many alloy steels, and some 
nonferrous metals. A new casting alloy of aluminum, 
with minimum tensile strength of about 60,000 psi., 
offers promise of strength really meeting values of 
malleable iron and some steels, and offering alumi- 
num’s weight saving and corrosion resistance as pre- 
miums to offset the price differential. 

In the search for alloying elements to improve the 
strength of aluminum, the copper-bearing alloys, pro- 
duced during the first World War and the years 
immediately following, were early developments. 
They still form one of the most important series. 
Silicon contributed valuable properties in another 
group. The zinc-bearing alloys, with high strength 
and age-hardening, have been produced in recent 


MATERIALS & METHODS 

















years in this country after an earlier acceptance in 
Germany. 

It was natural that alloys with the other light struc- 
tural metal, magnesium, should be investigated, and 
the alloy designated as 220, containing nominally 
10% magnesium, has been a standard composition 
for a number of years. It is a sand casting alloy, with 
specific gravity of about 2.56 as compared with the 
2.78 to 2.83 of compositions bearing percentages of 
the heavier metals. Strength properties have been 
comparable to those of other sand casting alloys of 
aluminum, but have shown no superiority. A mini- 
mum tensile strength of 42,000 psi. would be repre- 
sentative. 

The new alloy, produced by Acme Aluminum 
Alloys, Inc., is based upon magnesium as an alloying 
element, and uses about 11% of the light metal, 
placing it in the same general class as the 220 alloy. 
Addition of fractional percentages of beryllium and 
boron, and use of special techniques during melting 
and casting, have accounted for the considerable in- 
crease in tensile strength, impact strength, elongation, 
and high corrosion resistance. It has been designated 
as Almag 55, the “55” indicating the minimum speci- 
fied tensile strength. Like the 220 alloy, it is heat 
treatable, and the values given are those reached in 
the fully heat treated and aged condition. 

Nominal composition for the new alloy is: 


Magnesium 11.20% 

Boron 0.40% 
Beryllium 0.20% 

Silicon 0.20% max. 
Iron 0.20% max. 
Copper 0.20% max. 
Other impurities 0.10% max. each 
Aluminum balance 


A companion alloy, with lower magnesium content 
and correspondingly lower strength but greater ease 
of casting, is listed as Almag 35. A minimum speci- 
fied tensile strength of 35,000 psi. is indicated. This 
alloy is produced in two variations, as shown: 


For High Finish 


Magnesium 4.0% 
Boron 0.4% 


For Strength 


Magnesium 6.0% 

Boron 04% 

Beryllium 0.1% Beryllium 0.1% 
Impurities as above Impurities as above 


These compositions are not heat treatable. 
The new alloy has its antecedents in the aluminum- 
magnesium compositions developed at the beginning 


With a minimum tensile of 

about 60,000 psi., the new cast- 

ing alloy can be used for many 
heavy-duty parts. 
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of the century, and popular under the name “mag- 
nalium.” These contained 3 to 10% magnesium. The 
types of higher magnesium content were revived 
during the recent war years, and were used in con- 
siderable quantity. These contained 9.5 to 11% 
magnesium, and were required to possess a minimum 
tensile strength of 42,000 psi. with a minimum 
elongation of 12%, according to applicable Army- 
Navy specifications. 

Experimental work with this cast alloy was begun 
by Hugh S. Cooper of Cooper Metallurgical Labora- 
tories, during the latter days of the war, using small 
additions of beryllium. Even before the effect of 
additions of beryllium was studied, it had been ob- 
served that some heats of the aluminum-magnesium 
alloy possessed better strength properties than others. 
By careful checks of density, it was decided that these 
superior heats had less gas porosity than the others. 
To eliminate porosity, degassing of the molten metal 
was found to be necessary, and boron trichloride gas, 
blown through the melt just before pouring, gave the 
desired results. The occasional 53,000 psi. heat became 
commonplace. However, it could not be produced to 
order. Addition of beryllium was found to suppress 
the bulk segregation of magnesium, and so to mini- 
mize the zones of weakness that had resulted from 
such segregation. The final result was to bring the 
heats closer to the predictable maximum strength. 

The alloy solidifies at 1140 F, and shows a definite 
slowing of the cooling rate at about 1170 F. It is 
usually poured at about 1220 to 1250 F. Pouring 
temperature is not critical as regards strength proper- 
ties of the alloy, tests show. 

In melting and pouring the metal a simple tech- 
nique is all that is required, but this must be followed 
closely. Melting in clay graphite crucibles is recom- 
mended to avoid silicon pickup. No fluid flux need 
be used. Heat is applied until the metal is molten, 
and the gas or oil is then stopped. The temperature 
will go to 1360 to 1400 F. As the temperature drops 
to about 1300 F, boron trichloride is blown into the 
melt at as rapid a rate as possible, allowing 1 min. per 
30 Ib. of metal. A cylinder of gas with a length of 
iron pipe attached so as to permit the pipe to extend 
into the molten metal comprises the entire degassing 
equipment. 

About 5 to 15 min. after degassing the pouring 
temperature will have been reached. The metal is 
poured in the usual way, into green sand or dry sand 
moids. Ordinary molding sand is used, and no in- 
hibitor need be added. When sections greater than 
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l-in. in thickness are to be cast, an inhibitor might 
be useful, and in such case 5% boric acid or any 
standard inhibitor can be used. The metal may show 
yellowish or bluish oxidation streaks when cast in 
dry sand, or on surfaces in contact with cores, but the 
discoloration is shallow and easily removed. 

Gates and risers should be in the ratio of 3 to 1 to 
the weight of the casting. With very large castings 
this ratio has been cut to 2 to 1, while for small or 


difficult forms it may go as high as 6 to 1. Main- 
tenance of adequate ratios is the best insurance against 
shrinkage porosity in the castings. 

The hardening process is not yet thoroughly under- 


stood. It shows many points of difference from the 
solution-and-precipitation hardening of other alumi- 
num alloys, and no satisfactory theory has yet been 
advanced to reconcile the contradictions. A procedure 
has been worked out to give results in higher strength 
properties, however, and it closely resembles the treat- 
ments used for solution-and-precipitation hardening. 

The castings are heated in a furnace at 820 F for 
4 hr. for pieces of ordinary thickness. Three hours 
at temperature is the absolute minimum, and 4 hr. 
need be exceeded only for castings having exception- 
ally thick sections. The parts are then quenched at 
once in boiling salt solution, containing about 20 to 
25% of common salt to raise its boiling point to 





Ease of machining is but one 
of the favorable characteristics 
of Almag. 


about 225 to 230 F. Quenching oil held at 260 to 
300 F, or a strong blast of cold air, will achieve the 
same results, but the salt solution is the simplest 
medium for quenching. 

Maximum strength is developed during aging sub- 
sequent to the heat treatment. So far, no method has 
been found that will accelerate the aging process. 
Physical properties gradually improve during a period 
of about six weeks after heat treatment, whether held 
at room temperature or at elevated temperatiires, and 
the rate seems to be constant regardless of tempera- 
ture. A more gradual increase of strength continues 
for about six months. As the alloy has been produced 
for less than a year, results that are thoroughly repre- 
sentative of the alloy being produced by present 
methods are not available for regular intervals cover- 
ing more than six months. These results indicate a 
levelling off after six months aging. 

The change in properties during the aging period 
is not uniform for all of those properties. Tensile 
strength increases rather rapidly for about four to six 
weeks, then continues to increase at a slower rate. The 
yield point is raised decidedly, and here the rate of 
change may remain high for a longer period than is 
the case with the tensile strength. The elongation 
likewise may show a considerable part of its decrease 
during the latter part of the aging process, 





The alloy requires no finishing, 
but can be anodized if color is 
desired. 
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Some of the test results illustrating the results of 
aging are as follows: 












































Sample | 
Tensile Str., | Yield Str., Elongation, 
Psi. Psi. % 

As quenched 57,400 29,600 23.9 
15 days 57,300 — 17.0 
30 days 59,450 32,900 17.2 
60 days 60,030 33,250 14.3 

Sample I! 
As quenched | 53,600 30,200 17.8 
30 days | 57,500 33,500 16.4 
60 days | 58,930 34,000 16.1 
90 days 60,270 36,000 14.5 

Sample Ill 
As quenched 57,200 27,700 29.0 
120 days 63,800 39,500 15.5 
150 days ' 62,900 41,600 11.1 








Occasional heats will develop high strength more 
quickly than the average. One such lot was tested 
before shipment recently, and a tensile strength of 
about 57,500 psi. in the “as quenched” condition was 
indicated. A month later a strength of 62,450 psi. 
was obtained in tests by the purchaser. 

Present results seem to show that the designating 
of the new alloys as Almag 55 and Almag 35 has 
been over-conservative. The 55,000-psi. minimum 
specified for the former could be safely raised to 
57,000 or 58,000 psi., as the heats after aging show 
60,000 to 65,000 psi. tensile strength. A 38,000 to 
40,000 psi. minimum could be specified for the “35” 
alloy. 

~ are insufficient to warrant setting average 
values for all the properties of the new alloy. Impact 
values are high for an aluminum alloy, and endurance 
tests give exceptional values also. The combination of 
properties that will determine its uses, however, is 
high tensile strength with high elongation, excellent 
corrosion resistance, and low specific gravity. 

While primarily a sand casting alloy, the new mate- 
rial has given good results when cast in plaster. It 
has also been die cast in sections as thin as '/ge in. 
Some experimental results seem to hold out the possi- 
bility of its being used for permanent mold casting 
also. 

Machining can be accomplished without difficulty. 
As the Brinell hardness of the quenched and aged 
pieces is about 100 when measured with 500-kg. load 
and 10-mm. ball, and cutting is best done at rather 
high speeds, use of carbide-tipped tools is recom- 
mended. The alloy takes a high polish, or can be 
anodized and painted, or anodized and dyed. 

While weldability is another property that has not 
yet been carefully studied in connection with the 
alloy, there are indications that argon welding with 
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Physical properties increase during a six-month period. 


a 400-amp. machine will give satisfactory results. 

The light alloy is expensive. A broad minimum 
estimate of cost per pound of castings would be about 
$1.50. The low yield in the foundry, due to the 
extensive gating and risering required, and the high 
cost of several of the constituents of the alloy, make 
it unlikely that it will become cheap in the near fu- 
ture, but officials of Acme Aluminum Alloys believe 
prices can be lowered after volume has been increased. 

One user reports that physical properties are low- 
ered by exposure to elevated temperatures. As this 
is the case with other heat treatable aluminum alloys 
also, it is not a disadvantage specific to this alloy. 

Although the high strength alloy is less than a 
year old, it has already won for itself a place in the 
roster of industrial materials. The biggest purchaser 
is the United States Navy. Large castings for ordnance 
items, weighing 600 to 800 lb., are made in the alloy 
because a combination of light weight and high im- 
pact resistance is required. Aircraft applications re- 
quiring high strength and light weight are also using 
the metal. Marine engines are another use. 

An interesting example of how the combination of 
properties works is found in a casting for a hydraulic 
jack. The body casting is required to withstand high 
pressure, and at the same time light weight is advan- 
tageous because the jack, intended for construction 
work, must be transported about the country. ‘When 
produced in malleable iron, the jack weighed 105 Ib. 
The same parts cast in the strong aluminum alloy 
permitted weight reduction to 47 lb., while giving 
adequate strength for the service desired. 

The metal is available in ingot form from the 
producer, or can be had cast to shape. Any foundry 
that will follow the prescribed procedure for melting 
and casting the alloy can turn out successful castings, 
the engineers of Acme state. 


While primarily for sand cast- 

ing the new alloy has been 

cast in plaster with good re- 
sults. 
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In this set-up on the Man- 
Au-Trol, three small parts 
are held on the unit’s table 
to further simplify hole 
spacing. 


A New Method of Spacing for Hole Drilling 























MACHINING 
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by I. C. Du MOND, Managing Editor, MATERIALS & METHODS 


of the most common operations’ in any metal- 

working plant, there has been little progress in 
properly locating holes over the entire period in which 
drilling machines have been used.. Now, however, a 
recently announced development promises to save 
countless hours and untold dollars in accurately locat- 
ing holes. Savings will result from the elimination of 
costly jigs and because the entire family of drilling 
operations—drilling, boring, reaming, tapping—can 
be performed in a logical manner. 

The Bullard Co., Bridgeport, Conn., is responsible 
for the advance in drilling through its Man-Au-Trol, 
a device that provides the automatic spacing of holes 
according to a predetermined layout. At present there 
are two sizes of this device in production, a small unit 
which is suitable for applications on sensitive drills, 
and a larger model which is designed to be used on 
4-, 5- and 6-ft. radial drills. In the interest of sim- 
plicity, this article will concern itself primarily with 
the larger unit. 

Some idea as to the potential savings possible 


Vee THE FACT that the drilling of holes is one 
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through the use of Man-Au-Trol spacers can be ob- 
tained from the fact that in the Bullard plant alone 
more than $350,000 in drill jigs and special tools has 
been declared scrap. Additional evidence can be had 
in the fact that by using the first models of this de- 
vice in the production of their successors it was not 
necessary to take the time to make jigs for hole drill- 
ing. Bullard officials are quick to point out that while 
the spacers can be used for the vast majority of drill- 
ing jobs, it cannot be used for all. 

Accuracies comparable to those attained on a jig 
borer are easily provided by the spacers at production 
line speeds. To demonstrate the unit’s accuracy, it was 
used to space a pattern of four holes in a ¥-in. thick 
piece of steel. With one piece finished, the same 
pattern was drilled independently in another: ‘piece of 
steel the same size. One steel plate was placed on 
top of the other and four steel pins, super-finished 
to 0.0005 in. less than the holes, were inserted. The 
holes in both pieces matched perfectly. All possible 
combinations of holes were tested and each hole 
proved highly satisfactory in relation to each of the 
others. 


What the Spacer Is 


Basically, the spacer is a table mounted on a saddle 
and base. This unit is mounted on the radial drill base 
and connected to a hydraulic system used to control 
movement of the table and saddle in locating the work 
piece under the drill spindle. When using a Man-Au- 
Trol spacer on a radial drill, the drill spindle remains 
stationary and the work is moved automatically for 
each new hole location. A total of 260 holes can be 
located in one setting of the spacer without moving 
the workpiece, 

For added control over accuracy, the drill arm is 
made rigid by means of an outboard support which is 
attached to the right hand corner of the drill bed. 
Another bracket attached to the drill arm is designed 
to encircle the support bar in such a way as to permit 
the drill arm to be raised and lowered. The bur brack- 
et can be opened so the drill arm can be moved out 
of the way, when loading and unloading heavy work, 
and then returned to its exact posigion. 

Although the large spacer is known as the 30 by 20 
in. size, because these are the limits of longitudinal 
and transverse table and saddle travel, the table itself 
is 32 by 40 in. Work larger in size than these di- 
mensions can be handled, although holes outside the 
20 by 30 in. area require that the work be reset. 


How the Spacer Works 


Saddle movement of the spacer, which is always 
longitudinal, is 30 in., while the table movement— 
always transverse—is 20 in., providing the 20 by 30 
drilling area referred to previously as being available 
for any one setting of work. The 260 holes which can 
be located in one setting of the spacer are provided 
by 20 separate stops in longitudinal travel and 13 
transverse stops. The combination of 20 stops times 
13 stops equals the total of 260 different spacings. 

Movement of the table is directed by a transverse 
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dial, located next to the operator, which can be in- 
stantly set to establish different hydraulic circuits 
such that the table will move transversely in either 
direction to a predetermined position. This dial is 
marked with stops lettered from A through M. 

As an example, assume that stop “C” has been set 
to transversely locate the table 8.000 in. from its 
extreme forward position. Now, whenever it is neces- 
sary to locate the table 8.000 in. from its extreme 
forward transverse position, the transverse dial is 
moved to position “C.” The table will then move at a 
speed of 10 f.p.m. in the proper direction, regardless 
of where it was previously located, and stop in the 
exact required position. Once the proper position is 
located, the table is hydraulically locked against any 
force resulting from the drilling operation. 

Similarly, there is a longitudinal dial, with numbers 
from 1 to 20, located to the left of the operator. This 
dial can be set to establish hydraulic circuits such that 
the saddle will move longitudinally to its predeter- 
mined position. Thus, if position “3” is 4.000 in. to 
the front of the extreme rear position, when the 
longitudinal dial is turned to “3,” the table will move 
so that this ordinate is located directly under the ma- 
chine spindle. 

Thus, once the adjustable stops have been set to 
correspond to the ordinates of the various holes to be 
drilled, the piece may be moved longitudinally and 
transversely to its exact position by turning the longi- 
tudinal and transverse dials to select the proper stops. 
Therefore, the table is controlled entirely by the two 
dials and the positions of the table are automatically 
selected by moving these dials to the numerical or 
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Small size spacers help to speed work done on sensitive 
and other fixed-spindle drilling machines. 
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alphabetical position desired. Extremely accurate set- 
ting of the dials themselves is not necessary, since the 
dial stops serve merely to actuate the proper hydraulic 
circuit. 

In the underworks of the spacer there is one hy- 
draulic cylinder for each longitudinal and transverse 
stop. Thus, if ten cylinders were used to provide 
stops in each direction, they would control 100 posi- 
tions. Force from a balanced master cylinder, working 
in conjunction with the force of an active cylinder, 
provides a smooth, rapid motion from one location 
to another and locks the table against its stop. Rods 
are provided with the spacer so that the required 
travel distances can be attained in setting the cylinders. 
Rods are available in lengths from 6 to 31 in. in 
steps of 5 in. Intermediate spacing is provided 
through micrometer control at the end of each cylin- 
der. Accuracy of such spacing is attained through 
use of accurate end measuring rods. 


Determining Spacer Settings 


Shown in an accompanying illustration is one sug- 
gestion for a chart to be used in locating eight holes to 
be drilled in a steel plate. This is but one of many 
means that can be used to set down instructions for 
positioning cylinders. Regardless of the method em- 
ployed, all of the information necessary to set the 
spacer can be obtained from an engineering drawing 
of the part to be drilled. After a spacing chart is 
provided, a work chart is made up for the operator 
showing the hole size, number and types of operations, 
and depth of hole, thread or chamfer for each hole. 

After required stops have been determined, rods of 
appropriate length are selected and placed in the po- 
sitioning cylinder corresponding with the stop letter 
(transverse) or number (longitudinal). Final exact 
location is then reached through the micrometer con- 
trol adjusted to the measuring rods. 

In tests to determine possible economies with the 
Man-Au-Trol spacer, Bullard used it in spacing for 
drilling, reaming, counter-boring and tapping parts 


for other Bullard machines. One lot of 74 pieces re- 
quired more than 70 hr. for drilling when a jig was 
used. Over 10 hr. were saved with the spacer. The 
jig, which has been eliminated, cost $350 to make. 
A lot of 134 of another piece formerly required 20 hr. 
to drill. The spacer saved 4 hr., plus the cost of a jig 
—$75. Set-up times were included in all tests. 


Advantages of Spacer Method 


On the basis of work done plus knowledge gained 
by tests conducted in the Bullard plant, the following 
advantages can be expected through the use of spacers: 

(1) Jigs will virtually be eliminated. First, the 
cost of engineering and production time and labor, 
as well as materials, to provide jigs is saved. Second, 
jobs can be put into production without the costly 
delays which often occur waiting for jigs to be made. 
In addition, there will be no expense such as is nor- 
mally encountered in inspecting, maintaining and re- 
pairing jigs, to say nothing of the elimination of 
record keeping in connection with the jigs normally 
used 

(2) Fast and flexible set-up. Unless jigs are always 
at hand, the unit can generally be set and placed in 
operation in the time normally required to locate 
and setup jigs. 

(3) Less lost time in drilling holes. Since the drill 
arm remains in one place, there is no problem of 
relocating the arm for each hole and no lost time in 
centering the spindle in the jig opening. 

(4) More logical sequence of operations. Because 
of the ease of shifting from one setting to another, 
it is faster and easier to do all work required of any 
single tool regardless of hole position on the work 
piece, thus saving time normally wasted making two 
or three tool changes on each hole. Drilling and 
kindred operations are reduced to a true operational 
basis, whereby each functional increment of a job is 
completed before the next step is undertaken. By 
so handling this work numerous tool, feed and spindle 
changes are avoided. 

(5) Worker fatigue is reduced. Constant moving 
and relocating of the drill arm is not necessary since 
the work is moved automatically. 

(6) Standard rates of time are more easily deter- 
mined for drilling jobs. Since the spacer moves at a 
constant rate of 10 f.p.m., time measurements are 
easily made. All moves are measurable. 

The smallest Man-Au-Trol spacer has a table area 
of 914 by 11% in. and a table movement\of 4 in. 
in the transverse and longitudinal directions. Table 
movement restricts the drilling area at one setting of 
the work to a space 4 by 4 in. Since there are ten stops 
each for longitudinal and transverse travel, 100 holes 
can be positioned at one setting. This small unit does 
not require positioning rods as. does the large model, 
since all spacing is provided through nine adjusting 
screws for each direction. The tenth position in each 
direction is fixed. 

While it is too soon to predict that the drill jig is 
on its way to extinction, it is safe to say that from 
now on said drill jig will be of considerably less im- 
portance than it has been heretofore. 
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A caustic spray cools the 

flange of a truck axle be- 

fore the entire piece is dip- 

ped into the solution. (All 

photos courtesy Ford Motor 
Co.) 


Caustic Soda 





as a Quenching Medium for Stee 


by KENNETH ROSE, Engineering Editor, MATERIALS & METHODS 


UENCHING MEDIA FOR hardening steel can in- 
clude a rather long list of materials, starting with 
air and continuing through water and various 
aqueous solutions, many types of oils, molten salts, 
and finally to molten metals. The great bulk of the 
steel quenching done, however, utilizes air, water, oil 
or molten salt as the medium for withdrawing heat 


from the steel—so much so that steels are frequently 
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classified as air-hardening, water-hardening, or oil- 
hardening. 

Water has many obvious advantages for the quench- 
ing of shallow-hardening steels, which require rapid 
withdrawal of heat. It is quite cheap, easily available, 
presents no difficult handling problems, can be cooled 
in simple spray towers, and suffers no deterioration in 
use. Disposal is simple also. The rate of heat with- 
drawal is slower than might be desired, however, for 
steels of this class, even under laboratory conditions 
and with laboratory-size specimens. When the work 
is done in the plant, with surface scaling of the parts 
being quenched presenting a new problem, and with 
agitation frequently inadequate, results fall short of 
those obtained in the laboratory, and use of another 
medium may be helpful. 

Dilute caustic soda solutions have provided an 
answer in some heat treating departments. At Park 
Drop Forge Co., Cleveland, caustic quenching has 
replaced water quenching entirely, and has given 
satisfactory results with a variety of forged parts 
ranging from small pieces handled in baskets to 2800- 
lb. Diesel locomotive crankshafts. Ford Motor Co. 
uses Caustic quenching widely in the heat treatment 
of water-hardening steels, and reports more uniform 
hardening as one of the results. 























After being removed from a continuous furnace, axles are quenched 


in a caustic solution. 


The caustic solutions offer the following advantages 
in steel quenching: 

(1) Most rapid heat withdrawal rate of any of the 

industrial quenching media. 

(2) More uniform results—less danger of soft 

spots on the surface of the work. 

(3) Relatively low cost. 

The primary reason for use of caustic soda solu- 
tions is the high rate of cooling it provides. Caustic 
soda affords the highest velocity of heat withdrawal 
of any of the quenching media used commercially. 
Liquid air and lithium chloride solution, with higher 
rates, have not yet found industrial application in 
this field. Caustic soda solutions will withdraw heat 
from steel at slightly more than twice the rate possible 
with water at room temperature, when the steel is 
being quenched from the usual range of hardening 
temperatures. 


Hardening More Uniform 


Hardening is more uniform with the caustic solu- 
tions than with water. One reason is the scale-remov- 
ing ability of the caustic, by which the surface of the 
work is brought into uniform contact with the cooling 
solution, without interference from patches of ad- 
hering oxide. Scale patches may appear to remain on 
the work after caustic quenching, but they are thin, 
loosely adhering, and friable. A jet of water, or of 
caustic solution, is all that is needed to remove the 
remaining scale in most cases. Another reason for 
the greater uniformity of surface hardness is that less 
vapor formation occurs in the caustic solutions, due 
to their higher surface tension. The “vapor blanket- 
ing” of the workpiece, one of the causes of slower 
heat conduction as well as irregular cooling of the 
surface, is minimized. 

Another result of this increased scale removal and 
decreased vapor formation is the quicker “bite” of 
caustic solutions. Rapid withdrawal of heat from the 
work seems to begin almost immediately upon im- 
mersion in the quenching medium. 

Caustic soda solutions, while more costly than 
water, are not high-priced media. Commercial sodium 
hydroxide, or caustic soda, also called lye, costs about 
2 to 4c per lb. in quantity. The solutions used are 
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dilute, so that total material cost is not high. Solu- 
tions most commonly used range from 2.5 to about 
6.5% caustic soda, although 10% concentrations and 
higher have been studied. 

Some of the disadvantages of caustic soda solu- 
tions as quenching media are: 

(1) Caustic soda, solid or in solution, deteriorates 

upon contact with air. 

(2) The solutions are somewhat inconvenient to 

handle. 

(3) A time quench should be used for most work. 

The tendency of caustic soda to take up carbon 
dioxide from the air, with formation of sodium car- 
bonate, prevents the use of spray towers for cooling 
the liquid, as would be the customary progedure for 
water. It also makes inadvisable the agitation of the 
liquid in the quench tank by bubbling compressed 
air up through it. These difficulties are not as im- 
portant as might seem at first glance, however. De- 
terioration of the solutions is rather slower than 
might be imagined, and, as the sodium carbonate 
formed has a high cooliag rate also, the net result 
over short periods is little different from that ob- 
tained with the fresh solution. 

Cooling is usually accomplished by using a heat 
exchanger, with water as the other liquid. The water 
may then be cooled by using the spray tower, as would 
be the case in water quenching. 

Because the caustic soda solutions maintain a 
fairly high rate of cooling even at lower temperatures, 
the work is usually withdrawn from the quench before 
it has cooled below the lower critical point, and the 
cooling is continued in air or other medium giving a 
slower rate of heat withdrawal. Close control of the 
temperature at which the work is withdrawn is not 
necessary; a length of time, determined by trial, for 
immersion that will cool the parts below red heat is 
sufficient. 

Use of caustic soda solution requires that pre- 
cautions be taken for protection of the workmen 
from splashing of the liquid. The danger is incon- 
sequential—certainly no greater than that from salt 
baths—but it is well to have a bottle of vinegar or 
other weak acid nearby to neutralize any caustic that 
may spatter onto the workmen’s hands or faces. 

Strong caustic soda solutions slowly will dissolve 
iron oxide, but will not affect the metal itself. Even 
the weak solutions tend to find leaks in threaded pipe 
connections, or in metal-to-metal joints that are 
riveted or bolted. The condition is not serious, but 
may give the installation a messy appearance. 

It will be seen that these solutions have properties 
that especially recommend them for quenching forg- 
ings. The fairly heavy scale that builds up on the 
surface of pieces during forging acts to give uneven 
hardening of the surface, and especially to prevent 
proper hardening of the work at small-radius fillets 
and similar areas. The importance of precisely these 
locations from the standpoint of fatigue resistance is 
now being recognized. When the hardening proce- 
dure includes quenching in caustic solution, the scale- 
removing property of the liquid, combined with the 
exploding of the scale as the hot metal strikes the 
cold solution, gives greatly improved results. 
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Solution Concentrations 


Concentration of the solution seems to be more 
important from the standpoint of scale removal than 
because of any variation in rate of cooling. H. 
French, in his both “The Quenching of Steels,” points 
out that apparently a wide range of concentrations 
gives substantially the same result so far as cooling 
rate is concerned. His figures are: 


Cooling Rate in 


% NaOH by Wt. Degrees F per Sec. 
0 248-284 
2.5 419 
5.0 428 
11.5 428 
16.5 437 


The test piece was a 1-in. cylindrical bar of steel 
of 0.95% carbon content, and the rates were de- 
termined at 1328 F. 

The more concentrated caustic solutions have 
higher dissolving power as far as the oxide scale is 
concerned, but show lessened ability to explode the 
scale from the work, due to the lessened formation 
of vapor. The best balance seems to be struck with 
concentrations in the 3 to 6% range, and these are 
the solutions that are used commercially. 

At Park Drop Forge Co., a considerable tonnage 
of forgings must be quenched each day. They are of 
plain carbon steels, and of 4140 and 4340 steels also, 
in a variety of parts ranging in size from 8-in. dia. to 
about 2-in. dia. The problem of water for quenching, 
in sufficient quantity and at a proper temperature, 
became acute in summer, and the building of addi- 
tional spray towers did not seem to be the best 
solution. 

Use of caustic soda solution for quenching was 
adopted, and it was found that, because of its much 
higher rate of cooling, hardening was adequate even 
when the temperature of the solution rose higher than 
could have been permitted with water. So effective 
was the caustic that it was decided to continue its use 
during the winter. It has been used ever since. 

The solution is used in a concentration of 4 to 6% 
caustic soda, and the same stock solution is used for 
all quenching throughout the plant. It is cooled in 
heat exchangers, with water as the heat-withdrawing 
liquid, and the water is then cooled in spray towers. 

Caustic soda has been especially effective in ob- 
taining proper quenching in corners and fillets of 
such pieces as crankshafts. Continuous recirculation 
is used to give the necessary agitation of the quench- 
ing medium in the quench tanks. All excessive con- 
tact with air is avoided. 

Concentration of caustic soda in the quenching 
solutions at Ford Motor Co. is held to 7 to 10 deg. 
Baume, or about 4.5 to 6.5% caustic by weight. Time 
quenches are used, and it is general practice to with- 
draw the work from the quench at temperatures of 
500 to 600 F if the workpiece is of uniform section, 
or, if nonuniform, as soon as the core has cooled 
sufficiently so that it will not temper the hardened 
sections by conduction of heat. 

The quenching solutions are cooled in heat ex- 
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Here an automobile axle, rotating in a special fixture, is immersed 
in a caustic soda solution. Simultaneously a second axle is re- 


moved from the bath. 


changers, and the water, of which there is no scarcity, 
is run to the sewers. 

A passenger car axle is one of the parts that is 
caustic quenched. At the time the axle is hardened, 
a small pinion has been keyed on at one end, and the 
other has been tapered. The pinion is finish size, 
while the tapered end requires a key seat. Accord- 
ingly, the gear end is hardened to about 532 to 555 
Brinell, and the tapered end is held to 302 to 364 to 
permit easy machining. The center of the shaft de- 
velops a hardness of about 340 to 440 Brinell. The 
differential hardness is achieved by a tempering in 
which a higher heat is maintained at the side of the 
furnace carrying the tapered ends of the axles than 
is developed in the gear side. The axles move through 
the draw furnace on supports attached to a chain con- 
veyor, and are held parallel to each other and in a 
horizontal position at all times. 

The quenching is done in a two-fixture machine in 
which the axle is rotated rapidly as it is immersed in 
the caustic solution. The second fixture, carrying the 
piece that has now been quenched to about 700 F, is 
simultaneously rotated out of the bath and the work 
is removed. While a straightening operation follows 
for those pieces that have warped, there is less dis- 
tortion than quenching without the fixtures, accord- 
ing to the heat treat engineers. A carbon steel ap- 
proximately equivalent to S.A.E. 1045 is used. 

A truck and tractor axle, having a flange at one 
end of a shaft, affords the same problem in nonuni- 
form section. In this case the spindle is revolved as a 
jet of caustic solution plays on the periphery of the 
flange, chilling it and preventing cracking when the 
entire piece is quenched. A steel approximating 
S.A.E. 1045 is used here also. 

Connecting rods are made of a steel resembling 
S.A.E. 1040, but with a manganese content of about 
0.70 to 0.90%. It is caustic quenched in a belt con- 
veyor, and a hardness of about 512 to 555 Brinell is 
produced in the fully hardened piece. A draw re- 
duces this to 286 to 321 Brinell. 

Front wheel spindles, swaybars, front axles for 
passenger cars, and many other parts are also caustic 
quenched. Caustic soda solution has replaced water 
everywhere that the job warrants a production setup, 
according to company officials. 





This schematic drawing shows 
how the Oxyarc process of 
metal cutting operates. 





New Oxygen-Arc Process 
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HE CUTTING OF ALLOY STEELS and nonferrous 
metals has always been an annoying problem to 
engineers and to production and shop men in the 
metalworking field. On section thicknesses and parts 
where shearing cannot be used, mechanical means, 
such as drilling, chipping and sawing, are slow, high- 
cost operations. The oxyacetylene cutting process, 
using special techniques, and the carbon or metallic 
electrode method have only limited application for 
cutting stainless steels; they are also slow, expensive 
and give a very rough cut. Because of these difficul- 

WELDING & ties, metal fabricators have often avoided using alloy 
steels and nonferrous metals in applications where 


these materials would have the most desirable service 
characteristics. 


Within the last few months, the Arcos Corp. has 
introduced a cutting method, known as the Oxyarc 
process, that eliminates most of the difficulties en- 
countered in cutting oxidation-resistant materials. 
The process makes possible the hand cutting of all the 
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Here the Oxyare process is 
being used to cut a piece of 
stainless steel. 


metals commonly used for fabricated parts. The 
metals that can be cut include the stainless steels as 
well as other alloy steels, nonferrous metals, cast iron, 
and mild steel. 

The process was first developed by an Arcos Corp. 
afhliate in Belgium and put into practical use there 
for cutting mild steel during the war. In this country 
the fundamental idea was derived from the Navy's 
underwater cutting method that employs an electric 
arc-oxygen stream. 

In the Oxyarc process the metal is cut by the use 
of a fine point concentration of heat generated by an 
electric arc and a stream of oxygen. The arc is estab- 
lished between a coated tubular rod (called by Arcos 
the Oxycuttend rod) and the metal to be cut. The 
high temperature arc and oxygen sever the metal by 
in Oxidation reaction and melting. The rod and its 
Oating are consumed by oxidation during the process 
f cutting. 

The equipment required for the process includes a 
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special Oxyarc holder, bottled oxygen, an arc welder, 
and the tubular coated rod. The present rod is 18 in. 
long, 3/16 in. outside dia., and is made of mild steel. 
Through the center of its length is a fine hole for the 
flow of the oxygen stream. The rod coating helps 
maintain arc stability and forms a small crucible 
which directs and confines the arc; it also acts as an 
insulator to prevent striking an arc at any other point 
except at the end, and serves as an “insulated heel” 
on which to drag the rod along the line of cut. 

The rod is held by the special holder, which in many 
respects is similar to a welding electrode holder. It is 
specially designed for quick removal of stub ends and 
the insertion of new rods. The current and oxygen 
pass through the holder to the rod; the stream of 
oxygen through the holder keeps it cool. The flow is 
controlled by a valve built into the holder and trig- 
gered by the operator. This same holder may also 
be used for welding. Either an AC or DC arc welder 
can be used. Both work equally well, and there is no 











essential difference between the two in the operating 
characteristics. 

No special skill is required to cut with this equip- 
ment. To start the cut, an arc is struck between the 
rod and the metal to be severed. Oxygen is supplied 
and the rod is then touched against the metal and the 
contact is maintained as the rod is dragged along the 
line of cut. In piercing operations the rod is actually 
pushed through the hole as the metal is pierced. In 
cutting heavy sections where the metal cannot be 
severed by dragging the rod, a “sawing” action is used 
to completely penetrate the thickness. Cutting can 
be done in the overhead as well as in the vertical and 
downhand positions. 


What the Process Can Do 


As was mentioned previously, the Oxyarc process 
can be used to cut a wide variety of metals, and until 
now Arcos has encountered no alloy which cannot 
be cut by the process. Perhaps its widest application 
promises to be in the cutting of alloy steels, particu- 
larly the stainless steels. Other metals that have been 
successfully cut include nickel, Monel, cupro-nickel, 
copper and its alloys, aluminum, cast iron and plain 
carbon steel. The cutting of copper alloys is made 
possible by the high temperature produced and the 
concentration of heat in a very small area so that the 
cut is made before the heat is dissipated through the 
material. 

Clad materials, such as stainless and nickel clad 
steels, can also be cut. The cutting operation can be 
performed from either side; however, a smoother cut 
is obtained when the cut is made from the mild steel 
side. 

At the present time, the process can be used for 
cutting the materials mentioned above in thicknesses 
up to 3 in., and for piercing up to 12 in. It is possible 
to cut sections thicker than 3 in., but the greatly in- 
creased rod consumption makes it uneconomical. It 
is expected that future development work will broaden 


In this illustration a piece of 
alloy steel is about to be 
pierced. Details of rod holder 
construction are readily seen. 


the field of application by making it economical to 
cut the heavier sections. 

A very important factor to consider in cutting 
metals, especially corrosion-resistant alloys like the 
stainless steels, is the effect of the cutting on the 
corrosion resistant properties near and along the cut 
edge. Tests by Arcos indicate that there are no 
harmful effects caused by carbide precipitation adja- 
cent to the cut edge. An investigation of the cut 
edge of a sample of austenitic stainless steel, Type 
304, revealed a thin surface zone 0.02 in. thick. The 
surface layer of this zone was 0.015 in. and contained 
oxide inclusions. The remainder of the zone, under 
this surface layer, contained ferrite islands and pre- 
cipitated carbides. The corrosion resistance of the 
as-cut surface as measured by a 65% nitric acid 
solution was slightly lower than that of the normal 
plate; but from a practical standpoint there was no 
decrease in corrosion resistance. 


Visual examination of specimens subjected to the 
boiling 65% nitric acid (Huey Test) solution revealed 
that the Oxyarc process did not produce a sensitized 
zone. The reason this test fails to show a sensitized 
zone can be attributed to the speed of cutting which 
subjects the metal to such a short thermal cycle that 
it is not in the sensitizing zone long enough for 
appreciable precipitation of carbides. 


A hardness survey of the cross section of the Type 
304 plate revealed that the hardness was not increased. 
In fact, the first sixteenth inch was softer (70 Rock- 
well B) than normal plate hardness (75 Rockwell B). 
This indicated that the first one-sixteenth inch had 
received a more drastic quench-anneal than had the 
original plate. 

Tests have also indicated that the mild steel rod 
does not contaminate the base metal adjacent to the 
cut, because the high temperature and the oxygen 
under pressure oxidize the rod and coating at the 


point of the arc before they can fuse into the parent 
metal. 
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Cutting Speeds and Costs 


Although it is obviously impossible to give specific 
cost data to cover all applications of the process, some 
general cost factors have been worked out which will 
give some idea as to costs. It has been found on tests 
that 18 to 22% of the cutting cost with the Oxyarc 
process is labor cost; 65 to 72% is the cost of the 
rods; and the remainder is the cost of oxygen and 
electricity. In cutting alloy steels, the speed of cutting 
in general decreases as the alloy content increases, 
which, of course, increases the cost on alloy steels and 
nonferrous materials. In cutting ordinary carbon 
steel, the total cost is about the same as that of cutting 
with the oxyacetylene process. Below are listed some 
cutting speed data as well as overall cutting costs on 
various types of materials. 











| Cost per Ft. of 

| Cut (Inc. Rods, 

Oxygen, Current 

Thick, | Speed, In. & Man Hr. 

Material In. Per. Min. | $1.50 per Hr.) 
Aluminum Ye 15 $0.12 
Monel l 2.7 0.68 
Hastelloy B Ve 9 0.25 
Bronze l 5.3 0.43 
Copper 4 23 0.13 
Jessop E9 Vig 9.4 0.18 
Stainless Clad Ve 22.5 0.12 
Cast Iron 2 2 0.71 
Nickel 4 5.5 0.24 

Stainless, | 

Type 347 % | “eo 0.15 








Since actual cutting starts without any preheat, 
overall cutting time is saved. This saving is especially 
important on jobs where many relatively short cuts 
are made. 

The process is applicable to stack cutting and can 
be used to advantage. in this way on thin section plate. 
In stack cutting it is not necessary to have the plates 
clamped since a satisfactory cut can be made even 
though the plates are separated as much as 1 in. 

The surface roughness of the cut edge when using 
the Oxyarc process is largely dependent upon the type 
of material being cut. The smoothest cut is obtained 
on ordinary carbon steel, and this closely approaches 
the finish obtained by manual cutting with the oxyace- 
tylene process. On the ferrous and nonferrous metal 
alloys, rougher cut edges result. When dealing with 
cast iron, a decidedly smoother cut can be achieved 
than with oxyacetylene cutting. 


Applications 


The Oxyarc process has applications ranging from 
uses in the small job shop to the large metal fabricat- 
ing plants. In the fabrication of complicated shapes 
where holes for flange connections, manholes, and the 
ike, must be cut in the part after forming, great 





Shown here is an example of the cut edge finish 
obtained on plain carbon steel. 


savings in time and money can be realized. For ex- 
ample, in the construction of a 5-ft. dia. stainless 
tower four holes—two 4-in. in dia. and two 2!/2-in. 
in dia.—were cut in the side of the structure in about 
15 min. This job would have required 24 man-hours 
by the usual method of drilling and chipping with a 
hand chisel. 

Layout of sheet and plate for fabrication is a time 
consuming operation. With a rapid means of makin 
cut-outs after the part is formed, the complicated 
layout before forming can be eliminated in many 
cases. 

The ability of the process to rapidly pierce metals 
can be used to advantage in conjunction with oxyace- 
tylene machine cutting of carbon steel where the cut 
does not start at an edge; a hole is first pierced with 
the Oxyarc process to give the oxyacetylene torch a 
Starting point. 

The process with its thin rod provides a means of 
cutting in places which are inaccessible to a regular 
burning torch; for example, cutting off internally 
mounted projections, or studs and bolts. It also has a 
special advantage in cutting pipe in that after cutting 
through one side of the pipe the rod can be pushed 
through and the remaining circumference cut from 
the inside. 

The above are only a few representative applications 
of the Oxyarc process. Like other recently developed 
methods for cutting oxidation resistant materials, it is 
still relatively new and its capabilities and possible 
applications are at present being further explored. 
Experience so far has shown that the process is a 
versatile tool which will be useful to the metal 
fabricator in both the small and large shop. 


Next month another recently developed method 
for cutting ferrous and nonferrous alloys—the powder 
cutting process—will be described—The Editors. 
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A New Process 





for Bright Copper Plating 


by HAROLD LEEVER, Mac Dermid Incorporated 


per plating process, it is now possible economically 

to copper, nickel and chromium plate zinc die cast- 
ings and other soft metal parts without any intermedi- 
ate buffing operations. Bright copper plating is easily 
performed with simple equipment and through the 
use of materials that are readily available in com- 
mercial quantities. Equally important, quality results 
are obtained with controls that are no more fussy 
than are required to do ordinary copper plating. 

With the advent of bright copper plating as per- 
fected by Mac Dermid, Inc., Waterbury, Conn., the 
lag in. progress between electrodeposition of copper 
and the similar application of other metals has now 
been overcome. Possibly the reason for this lag lay in 
the fact that such a large quantity of copper plating 
has been used as undercoating rather than as a final 
plated surface. 

Now for the first time it is possible to obtain 
mirror bright copper deposits directly from a simple 
cyanide copper plating solution over a wide range of 
operating conditions. 

Zinc base die castings are electroplated by this 
process with much more success and freedom from 
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trouble than by any other process. Due to the ex- 
cellent covering power of this bath and the denseness 
of the copper deposit, much less trouble is experienced 
with black streaks appearing in the subsequent nickel 
deposit when plating die castings. Steel parts copper 
plated with bright copper can easily be buffed and the 
copper flowed into scratches, polishing marks and 
other defects due to the smoothness and softness of 


the copper deposit. 
A standard solution formula would be as follows: 
copper cyanide ..... 6 oz. per gal, 
potassium cyanide .. 9 oz. per gal. 
or 
sodium cyanide ..... 7.5 oz. per gal. 
caustic potash ...... 2 oz. per gal. 


To this copper solution is added the proper amount 
of a proprietary product known as Mac Dermid 
Bright Copper Makeup. 

Normal operating conditions are: 


temperature ....... 140 to 160 F 

MEE io ch xe Oeinen gui 130 to 13.5 

current density ..... 15 to 25 amp. per sq. ft. 
at 1 to 1.5 v. 

Ce a eee 100% 
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Bright copper plating can elim- 

inate much of the polishing 

formerly required between plat- 

ing operations. (Photo: Cour- 
tesy Westinghouse.) 


t. : Using the above set of conditions with the bright- 
s 4 ener, brilliant copper deposits are obtained directly 
d Gj trom the solutions. Such deposits are particularly 
=| ; adapted as an undercoating for other metals such as 
of nickel and chromium which normally are plated over 
e copper. 

d &@ Operation of the solution and control is extremely 
f FF simple. A modified cyanide-type copper solution, to 


which two additional agents are joined, is used. Con- 
;: 3 ventional methods of analysis are used for all standard 

4 ingredients. Limits on all ingredients are wide and 
consumption of chemicals low. The operation is per- 
formed at low temperature, and temperatures can vary 
considerably without affecting the operation. 

It is generally possible to convert most cyanide type 
nt Co plating solutions by a simple treatment and produce 
id @ results that are equal to those obtained from a new 

' solution. While potassium salts are preferred as a 
ase, it is possible to use sodium salts with only a 
q ight decrease in efficiency, and mixtures produce 
roportional results. 
Since the plating operates at 100% efficiency and 
ypper is plated from the monovalent state, rather 
igh plating speeds are achieved at very moderate 
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current densities. For example, at 20 amp. per sq. ft., 
which is a commonly used current density, 0.001-in. 
of copper plate requires only -hr. plating time. This 
corresponds closely to bright plating of other metals. 
Special solutions and methods can be used to permit 
even higher speeds when and if necessary. 

One feature of the solution which is noteworthy is 
its ability to plate smooth deposits even in compara- 
tively dirty solutions. Since rough deposits cause hard 
buffing, lower the corrosion resistance and detract 
from the appearance, this single feature is especially 
important. 

Operational costs are extremely low. The low tem- 
perature and high efficiency make the cyanide break- 
down very low and usually more than offset cost of the 
addition agents. The pH of the solution is main- 
tained by the addition of caustic potash, which is 
relatively inexpensive. The copper metal content is 
maintained by corrosion from the anodes. The anode 
corrosion is ordinarily 100%, so that only dragout 
losses need be made up by additions of copper cya- 
nide. The addition agents are extremely stable and 
a few quarts per thousand gallons per day are suff- 
cient for maintenance. 
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Since current densities are within common operat- 
ing ranges, no change in regular low voltage current 
sources is required. Common operating voltage is only 
about 1.5 v., so that power cost is extremely low. 

No restrictions are placed on the type of anode 
used. Rolled and cast slab anodes, ball anodes or 
electrolytic slabs are equally satisfactory. In order 
to insure high anode efficiency, it is necessary to keep 
the anode area as large as possible—preferably twice 
the maximum cathode area. 

Likewise, no special cycles for cleaning and rinsing 
are necessary other than the care normally exercised 
in cleaning metal parts prior to bright nickel plating. 
Poor cleaning, however, should be guarded against 
since it definitely affects the bright range and adhe- 
sion as the copper gen at 100% efficiency. 

Normally no strike solution prior to the Mac 
Dermid bright copper is necessary; however, on deep- 
ly recessed parts it is advisable. When found neces- 
sary, the bright copper solution itself can be used 
for the strike using a 6-v. potential either in the same 
tank or a separate strike tank. An unusual feature of 
the bright copper is that even though an extremely 
high current density can be used for periods of as 
long as 5 min., the brilliance of the deposit can be 
restored by dropping to the bright current density 
range and continuing the plating. 

After copper plating no special treatment is re- 
quired prior to another plating operation. A careful 
cold water rinse is generally sufficient. Here again 


deeply recessed parts and those with blind holes pro- 
vide the exception. On such parts a cold water rinse 
followed by a 5% sulfuric dip and another cold water 


rinse is good practice. 
Equipment requirements are extremely simple. Or- 
dinary steel tanks with steel coils are satisfactory with 


cathode rod agitation or solution agitation. Continu- 
ous filtration is not necessary and periodic filtration 
is only necessary in accordance with the usual practice 
employed in bright nickel plating. No loss of bright- 
eners occurs, however, even if continuous filtration 
through carbon is used. 

Rheostats of standard design are used or standard 
regulation of generators or rectifiers is satisfactory. 
The normal tank voltage is 1 to 2 v., which usually 
means a 4 to 5-v. drop rheostat should be used. 

Developers of the Mac Dermid process claim that 
their plating method offers the following advantages 
over existing copper plating methods. 

(1) Mirror bright deposits obtained directly from 
the bath. 

(2) Low brightener consumption. 

(3) Simple steel equipment used throughout. 

(4) Any conventional type copper anodes can be 
used 

(5) Operation performed at low temperature and 
with low metal concentrations. 

(6) Most standard cyanide copper baths can be 
converted by adjusting formula and adding bright- 
eners. 

(7) Water rinse only operation required after 
plating and prior to other plating processes, such as 
bright nickel or chromium. 

(8) Operates at 100% 
ovalent copper. 

(9) Main copper bath can be used as a strike al- 
though no strike is normally required. 

(10) Dull burnt deposits can be brightened by re- 
ducing current to normal bright current density range. 

(11) Excellent adhesion and throwing power with 
wide bright plating range. 

(12) Ease of buffing when desired or required. 


efficiency; plates mon- 


No special equipment is re- 

quired to do bright copper 

plating and most cyanide solu- 

tions can be converted for its 
use. 
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Annual Engineering Review 


by the Staff of MATERIALS & METHODS 


Presented here in concise, easy-to-read form is a 
summary of what has happened during the last 

year in the many fields which are concerned with the 
selection of engineering materials and methods of 
processing them. New materials and developments 
for processing, as well as advances in the older 
materials and methods, come about too fast for the 
ordinary individual to keep abreast. This review 

of 1946 is intended to serve as a memory refresher for 
those who are highly informed and as a quick means 
of bringing others up to date. 


Materials 


Processing Methods 


Materials & Methods, January 1947 


(Published since 1929 as Metals and Alloys) 











The outstanding characteristic of 
1946 with respect to materials was the 
difficulty in obtaining as much of them 
as engineers and manufacturers de- 
sired. For this there were several 


causes: strikes (in the steel, aluminum, 
copper and electrical industries early in 
the year and in the coal industry later) ; 
government fixed-price policies prior 
to O.P.A.’s demise, which kept badly 
needed foreign copper and lead away 


from our shores; wage-ceilings and 
general labor troubles in the foundry 
industry, which affected gray iron cast- 
ings especially; and an overwhelming 
demand for materials for consumer 
products, which swamped all materials, 
but particularly plastics. 

1947 will not be significantly better 
with respect to supply for several 
months. Copper and lead are already 
easier, but many steel products, most 
plastics, ferrous castings, rubber and 
tin will continue on the scarce list for 
most of this year. (And until paper 
eases, this journal and many other in- 
dustrial magazines you read will con- 
tinue to be slightly undersized, as we 
have been since last September. ) 

Technically, the most notable devel- 
opments of the past year were more 
those of new applications—especially 
the applications of war-developed or 
war-improved materials to peacetime 
products—than the introduction of 
new materials to the market. And 


Materials 


many of these new applications may 
not be too significant, either, since a 
considerable proportion of them were 
of a temporary or “substitute” nature, 
forced by existing shortages in several 
materials. 

During the next year manufacturers 
are going to apply with increasing in- 
tensity two important materials-and- 
process-engineering lessons of the past 
twelve months: (1) Production costs 
can be vitally affected by the material 
selected to make a product—a slight 
modification in the nature, form or 
structure of a given raw material may 
havea great effect on the cost of 
processing the material into a finished 
product; and (2) processing tech- 
niques and production practices can do 
remarkable things in increasing the 
tensile strength, fatigue properties, cor- 
rosion resistance, wear resistance and 
general durability of an engineering 
material. Whether a material is an- 
nealed or normalized, shot-peened, 
welded, stress-relieved, as well as how 
it is heat treated, can often virtually 
make a different material out of all 
but a few substances. 

The greatest new-material activity 
of 1946 was in the plastics field, where 
the rate of discovery and commercial 
introduction of new materials with bet- 
ter engineering properties is. still be- 
wilderingly high, and poses an increas- 
ingly complex nomenclature problem. 


Combinations of materials 
are finding increased use. 
Being made here is Metalite 
which consists of aluminum 
facing plates and a balsa 
wood core. (Photo: Cour- 
tesy United Aircraft Corp.) 


This is especially true for the new users 
and potential users of plastics, many 
of whom have been accustomed only 
to the old familiar names of well-estab- 
lished metals and alloys and find the 
terminology of the plastics materials 
more Greek than Greek itself. 

Among the metals, aluminum and 
magnesium alloys are currently ex- 
ploiting new fields most rapidly. New 
strong copper alloys are certain to help 
the brasses and bronzes retain their 
traditional place in engineering as 
quality corrosion-resistant alloys. The 
fast-developing battle between copper 
and aluminum for conductor applica- 
tions—from high-tension lines to small 
electric motors—will be settled on eco- 
nomic or technical grounds separately 
for each individual application; the 
trend, however, is toward aluminum, 
owing largely to the pronounced up- 
ward turn of copper prices. 

And through it all, iron and steel 
of one sort or another continue to 
dwarf all other materials as to general 
engineering serviceability and produc- 
tion tonnage. Inroads on steel’s appli- 
cations are, of course, being made here 
and there, but new alloy and stainless 
steels have an interesting habit of re 
Capturing many such markets, while 
coated steels appeal increasingly to en 
gineers and designers seeking a com- 
bination of low-cost base material and 
durable surface properties. 
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In 1946, the first postwar year, car- 
bon and low alloy engineering steels 
were supplied on a higher level of 
quality, uniformity and surface condi- 
tion than before—and in some in- 
stances, during—the war. The most 
important trends among these most im- 

rtant of all engineering materials 
were (1) the movement toward speci- 
fying the heat treating grades on a 
hardenability rather than a strict chem- 
ical analysis basis, and (2) the increas- 
ing effect residual alloy content is hav- 
ing on the characteristics and selection 
of both plain carbon and alloy materials. 

General industrial conditions have 
resulted in an unnaturally high propor- 
tion of alloy grades being chosen for 
jobs that plain carbon steels have 
always filled satisfactorily. In the first 
place, many users found it so difficult 
to obtain delivery on the plain carbon 
grades they wished to use that they 
finally accepted the closest thing to it, 
which often would be a manganese or 
other low-alloy steel that happened to 
be available at the moment. In the 
second place, this practice, and the use 
of alloy steel generally, seemed to be 
not so great a financial hardship as in 
normal times, because of the increas- 
ingly high proportion of operating cost 
taken up by labor alone and the de- 
creasing fraction of total costs repre- 
sented by raw materials. But in 1947 
it is expected that labor costs will have 
reached such a level as to force manu- 
facturers to scrutinize sharply their ma- 
terials (and everything else) to cut 
costs in every possible place. 

A very real problem to users of plain 
carbon and low-alloy steels at the mo- 
ment is the high “residual” content of 
many of today’s steels. The situation 
is caused by the extensive wartime 
manufacture and use of tri-alloy steels 
and the eventual return of much of this 
material to the mills as scrap; like a 
bad penny their nickel, chromium and 
molybdenum now turn up everywhere. 
The result has been mild steels that are 
not quite so “mild” as the user would 
like in his presses and under his weld- 
ing torch. At the same time it has 


Carbon and Low-Alloy Engineering Steels 


meant a “plain carbon steel” product 
with vastly improved corrosion re- 
sistance, since it is these first small 
amounts of alloy (especially the first 
0.05% of copper, according to Frank 
LaQue) that are most effective in in- 
creasing the rust resistance of carbon 
steel. The plain truth is that it is now 
extremely difficult to produce or to ob- 
tain a real plain carbon steel, and alert 
materials engineers keep this fact 
prominently in mind when selecting 
and processing their raw materials. 

The NE steels, those very-low-alloy 
tri-alloy steels developed during the 
war to save critical nickel, chromium, 
molybdenum and vanadium, are among 
the culprits that indirectly produced 
the present high-residual situation. 
They-are still being specified and made 
in large quantities, especially the 8600 
series. 8630 tubing is popular for its 
strength, ease of forming and weld- 
ability; 8650 is increasingly used for 
heavy duty springs. At the same time 
the pre-war SAE steels—for example, 
4615 for carburized parts, once the 
largest tonnage alloy steel—are mak- 
ing a strong comeback, primarily be- 
cause of their generally better heat 
treating characteristics. 

The “H” steels, introduced in 1945, 
are still the subject of much study 
and speculation, but the tendency is 
steadily toward increased use of “H” 
steel specifications. These specifications 
(soon to be somewhat revised ) involve 
specification and selection of steels 
(basically the current SAE and NE 
grades) according to hardenability 
bands, with broader composition ranges 
specified—trather than according to nar- 
row chemical analysis limits, the tra- 
ditional practice. 

The low-alloy, high-strength steels 
(mostly as-rolled but sometimes heat 
treated) are being widely studied and 
increasingly applied for many mobile 
products requiring a combination of 
lighter weight, adequate design 
strength (these steels have yield 
strengths greater than 50,000 and ten- 
siles over 70,000 psi.) and increased 
corrosion resistance over plain carbon 


steels. They are inexpensive competi- 
tors of the aluminum alloys and strong 
stainless steels, on a strength/weight 
basis for railway cars, trucks, buses, 
earth-moving equipment, etc. 

The railroad industry, while boast- 
ing of occasional aluminum box-cars, 
seems to be selecting the rolled low 
alloy high strength steels for most of its 
new lightweight freight cars. A typical 
example is a new all-welded Cor-Ten 
hopper car of simple construction and 
tight seals, which weighs only 33,500 
lb.—6,540 Ib. lighter than the A.A.R. 
standard carbon steel car. These steels 
are also being used on passenger auto- 
mobiles—one application being their 
use for bumpers. 

Despite experimental cars with plas- 
tic bodies and at least one small auto- 
mobile with an aluminum body, deep 
drawn mild steel continues the over- 
whelming choice for auto bodies. For 
mass-produced cars, it looks as though 
deep-drawn steel will remain immune 
to serious challenge for years, because 
of its low cost and amenability to high- 
production operations. 

Steel wire as a raw material offers 
much more to the engineer than in 
years past. Great quantities of fine wire 
are now produced to tolerances of 
+0.0002 in., some of it with tensile 
strengths upwards of 300,000 psi. An 
important current application is the 
use of 0.0059-in. dia. wire in heavy 
duty tires, to provide a core for the 
bead holding the tires on their rims. 
A wartime development evidently here 
to stay is the availability of a high- 
grade American valve spring material, 
which before the war could be obtained 
only from Swedish manufacturers. 

Perhaps typical of progress in put- 
ting steel to work today is the com- 
pletely redesigned Westinghouse elec- 
tric motor that recently received much 
publicity. From the materials point of 
view, the outstanding feature was the 
replacement of cast iron with steel 
wherever possible, giving a motor 35% 
smaller and having 134% more start- 
ing torque per lb. of motor than con- 
ventional motors of similar rating. 


Stainless Steels, Tool Steels, Heat Resistant Alloys, etc. 


Stainless steels are not so hard-to-get, 
latively speaking, as some of their 
rrous brethren. The mills are all 
sy, however, and the industry's out- 
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put for 1946 may well set a record. The 
producing industry underwent many 
changes, among them American Roll- 


ing Mill Co.'s complete purchase of 


Rustless, Eastern Stainless Steel Co.'s 
substantial expansion, the formation of 
Washington Steel Co. in Washington, 
Pa., etc. 















The most popular steels of the group 
continue to be the 18 and 8 nickel- 
chromium types 302 and 304, with 
type 316 (a molybdenum-bearing 
grade) coming in for increased atten- 
tion for special corrosive and high- 
temperature conditions. 

The outstanding new steel develop- 
ments in the stainless field were the 
age-hardening grades introduced in 


1946. These steels have the great ad- 
vantage of developing high strengths 
(comparable to those obtained from 


cold-rolled stainless) but by heat treat- 
ment after forming; the steels are pur- 
chased in the annealed condition, 
formed while soft and easily workable, 
and then precipitation-hardened to ten- 
siles of 195,000 to 225,000 psi., yield 
strengths of 180,000 to 210,000 psi., 
and hardnesses of 39 to 47 Rockwell C. 
This may overcome one of the disad- 
vantages that stainless heretofore has 
carried in competition with aluminum 
alloys for lightweight construction— 
the necessity to buy the material in the 
difficult-to-work cold rolled state in 
order to achieve high-strength char- 
acteristics in the finished product. 
Formal announcement and consider- 
able technical data on one of these age- 
hardening stainless steels (Carnegie- 
Illinois Steel Corp.'s Stainless “W” ) ap- 
peared early in 1946 (see MATERIALS 
& METHODS for February, 1946, page 
432). The steel is a 17-7 grade with 
0.07% carbon; titanium (0.07%) and 
aluminum (0.20%) are the elements 
chiefly responsible for the precipitation- 
hardenability of this material. Other 
age-hardening stainless steels have been 
developed but not yet publicized, for 


example Armco-Rustless’ “PH” alloys. 

Also, two or three stainless steel pro- 
ducers are now working on virtually 
carbon-free materials that are therefore 
free of carbide precipitation and conse- 
quent intergranular corrosion. Such 
steels require no stabilizing ingredients 
and need not be “babied” in processing 
to avoid slow cooling through the tem- 
perature range in which carbide precip- 
itation usually occurs. If such steels are 
completely and successfully developed, 
they should be a real boon to the fabri- 
cation of stainless steel by welding. 

The work done in 1946 by Armco, 
Washington Steel Co. and others, using 
the Sendzimir rolling mill process, fore- 
casts the ultimate availability of lower- 
cost high-strength stainless sheet and 
Strip in very thin gages. 

Stainless-clad steels are receiving in- 
creased attention, and this combination 
of inexpensive base metal with high- 
quality surface material will have espe- 
cially great appeal to cost-conscious en- 
gineers in 1947. One interesting 1946 
application for stainless clad was for 
automobile bumpers, bumper guards 
and gravel guards, which take a high 
polish, won't chip, flake or peel, and 
are relatively inexpensive. The pro- 
ducers, however, do not all regard this 
as an application that takes the fullest 
advantage of stainless-clad’s properties, 
and feel that its potentialities are far 
greater than this. 

Heat resistant alloys, and especially 
the “superalloys” developed for war- 
time use in turbosuperchargers, gas 
turbines, jet engines, etc., received 
widespread publicity in 1946. Reports 
showed Timken 16-25-6 alloy to be 


Ends of stainless steel strip 

are welded to form a 66-ft. 

polishing belt for finishing 

white wall tire rims. (Photo: 

Courtesy American Welding & 
Mfg. Co.) 


outstanding for forged wheels and 
other components. Allegheny Ludlum's 
S-816 alloy (44 cobalt, 20 chromium, 
20 nickel, 4 molybdenum, 4 tungsten, 
4% columbium, described in our Octo- 
ber 1946 issue), was shown to have 
exceptional properties, and some high- 
temperature fatigue tests reveal S-816 
to be the best superalloy yet developed 
in this respect. 

An interesting wartime development 
that came to light publicly in 1946 was 
the use of a new type of austenitic steel 
wire cord with thermal expansion char- 
acteristics similar to those of aluminum 
alloy. This stainless wire, which was 
used to help stabilize flight control, 
contains 12 nickel, 5 manganese, 4 
chromium and 0.5 to 0.6% carbon. It 
remains austenitic down to -100 F, can 
be drawn to fine wire, and in its chief 
application is encased in 17ST alumi- 
num alloy tubing. 

For general uses, however, the high- 
manganese austenitic steels, so useful 
in wartime to save nickel, are now re- 
garded unfavorably except as emer- 
gency substitutes, because of their 
higher rolling cost and somewhat in- 
ferior corrosion resistance. 

A mew corrosion-resistant tubing 
steel with excellent toughness at low 
temperatures was announced during 
the year. The property of Babcock & 
Wilcox Tube Co., it is called B&W 
Nicloy 9 and contains 9% nickel. It 
rates as one of the outstanding ferrous- 
materials developments of 1946 and is 
described completely in one of the 
feature articles in this issue. 

The first postwar year brought con- 
siderable change in the tool steel pic- 
ture and a general reversion to prewar 
types of steel. However, the molyb- 
denum grades of high-speed steel, espe- 
cially the type M-1 (the “Mo-Max” 
type containing about 8.5 molybdenum, 
1.5 tungsten, 3.75 chromium and | 
vanadium) ahd type M-2 (6.5 tungsten, 
5 molybdenum, 4 chromium, 2 vana- 
dium), have more than proved their 
real merit and are holding their ow: 

Among the new tool steels, two are 
particularly worthy of mention. Vana- 
dium-Alloys Steel Co. introduced Vasco 
Supreme, a high-carbon, high-speed 


MATERIALS & METHODS 
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steel with 5% vanadium, described as 
closing the gap between 18-4-1 and the 
cast nonferrous tool materials. The high 
-arbon content results in great hardness 
(67 to 68 Rockwell C) on heat treat- 
ment; brittleness is avoided because of 
the vanadium content. Users report 
speeds 15 to 100% higher, and con- 
siderable improvement in life between 
crinds, especially on “difficult-to- 
machine” materials. 

Carpenter Steel Co. brought out a 
new air-hardening die steel (called 
“Vega”) amenable to a simple, low- 
remperature hardening treatment with 
minimum distortion. The new steel 
combines the deep-hardening quality 


Cast ferrous metals continue to per- 
form in peace the same type of engi- 
neering duties they carried out so suc- 
cessfully during the war. Plagued as 
they have been by absenteeism and 
other labor problems, price troubles 
and periodic shortages of pig iron and 
coke, foundries have managed to pro- 
duce a respectable output of castings 
and to keep on improving the metal- 
lurgical nature and engineering char- 
acteristics of their products. 

The trend toward making gray iron 
a continually better engineering mate- 
rial continues. The Navy Dept. is now 
carrying Out an extensive research pro- 
gram designed to do in the gray iron 
field what Naval Reseatch has done in 
the steel castings field. The Gray Iron 
Founders’ Society has laid out its pro- 
gram for technical research to include 
studies on improving the fatigue prop- 
erties of gray iron, on the corrosion 
fatigue of welded joints, on the surface 
characteristics of gray iron, on its physi- 
cal properties as related to sulfur con- 
tent, etc. 

Heat resistant cast irons are edging 
over toward the center of the stage, 
there being increasing demands for 
these relatively inexpensive materials 
tor certain parts of power plant equip- 
ment, including marine gas turbines. 
Alloy irons ( e.g. HB-HC Meehanite, 
containing 1.35 copper and 0.7% chro- 


hose who call this the “light metal 
can point to many developments 
ear out their slogan. Certainly from 
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of air-hardening steel with the low- 
temperature treatments characteristic 
of oil-hardening steels. The steel can 
be hardened to 60 Rockwell C in 8-in. 
dia. bars, and to higher hardnesses in 
smaller sections. 

Special processing at one alloy steel 
mill (Latrobe Electric Steel Co.) is 
responsible for the availability of high- 
speed steel bars virtually free of carbide 
segregation at the center. Called “dese- 
gatized” steels, such materials are said 
to be more uniform as to structure and 
properties, with better cutting and 
wear properties, than high-speed steel 
not so treated. Another brand of high- 
speed steel treated to eliminate carbide 


Cast Irons and Steels 


mium) do surprisingly well in high 
temperature stress-rupture tests. One of 
the special features of cast iron’s per- 
formance at high temperatures is that 
this material— normally considered 
brittle or at best “elastic” in its be- 
havior—will flow plastically and gen- 
erally behave in ductile fashion at 
elevated temperatures. 

Alloy irons are now accepted engi- 
neering materials for heavy duty uses. 
High strength gray irons with 1.5 to 
5% nickel are used for diesel crank- 
shafts, cylinder liners and aircraft pis- 
ton rings. Many large crankshaft ap- 
plications, especially for marine diesel 
equipment, have been recently made, 
the parts successfully replacing steel 
forgings in many cases. Centrifugally 
cast iron brake drums, made by casting 
alloy iron around a flanged and corru- 
gated steel shell, have been found 
superior from the standpoint of mini- 
mum wear, heat-checking and cracking 
of the drum. 

The outstanding recent develop- 
ments among malleable iron have been 
(1) the great increase in size of malle- 
able castings that can now be made, 
some weighing 300 to 400 Ib., with 
4-in. section thicknesses, and (2) the 
use of thousandths of a per cent of 
boron in the composition to overcome 
the effect of chromium in slowing up 
the malleableizing cycle. 


Aluminum and Magnesium Alloys 


the percentage of all new alloys that 
class as light metals, aluminum and 
magnesium would appear to be among 





segregation is Jessop Steel Co.'s “Vee- 
Oginized” steel, developed in collabora- 
tion with Barium Steel & Forge Co., 
Ine. *' 
A number of new special ferrous al- 
loys, mostly for electrical applications, 
were announced in recent months. Gen- 
eral Electric brought out Cunico, Cu- 
nife, Vectolite, Alnico 12 and Silmanal, 
all magnet materials with special prop- 
erties. Cunife, for example, is a copper- 
nickel-iron alloy which is available as 
wire stock and can be flattened, formed, 
drawn, punched and machined. Vecto- 
lite is a nonmetallic, nonconducting 
Bs chin. magnet material consisting 
of sintered oxides of iron and cobalt. 


Steel castings, concerning the heat 
treatment of which so much has been 
learned in recent years, are increasingly 
used for heavy structural purposes. 
Liquid quench-and-temper treatments 
are increasingly specified as property- 
developing requirements. During the 
last year or so there has been growing 
interest in alloy cast steels, which when 
properly heat treated have high 
strength and can even be utilized in 
weight-saving design. 

Much information on “the graphiti- 
zation problem” that arose with cast 
steel piping used at elevated tempera- 
tures during the war was released this 
year. Failures due to this cause, which 
first appeared on an important scale in 
carbon and carbon-molybdenum cast 
steels in 1943, were studied by a large 
number of investigators, who reported 
their findings in an A.S.M.E. sympo- 
sium. The consensus seemed to be that 
neither melting and deoxidation prac- 
tice nor heat treatment could insure 
against graphitization, but that alloy 
additions that stabilized the carbides 
were highly useful. 

In one case, for example, it was 
found that cast steels containing more 
than 0.5% chromium did not graphi- 
tize. More generally it was stated that 
high chromium and nickel-chromium- 
molybdenum steels were practical proof 
against graphitization. 


the most progressive of modern metals. 
What with Alcoa's 75S, 63S and Alclad 
38, Reynolds’ R303 and R317, Dow’s 








































ZK60 alloy, Acme’s Almag 55, Eclipse- 
Pioneer's Eclipsaloy 130, and others 
there seems no end of interesting new 
lightweight alloys. 

The high-strength materials 75S, 
R303 and the free-cutting R317, de- 
scribed in these columns a year ago, are 
gradually finding structural uses outside 
the aircraft field. A new nonstructural 
application for 75S is for durable, non- 
tarnishing keys, which are light in 
weight, do not wear out one’s pockets 
and can be finished in various attractive 
colors. Alclad 3S, used during the war 
for aviation gasoline tanks and for 
water and gasoline tanks on PT boats, 
is now being employed successfully for 
such products as mason-jar caps and 
tea kettles. 

Another recent development is Al- 
coa’s 63S extrusion alloy—corrosion 
resistant and amenable to clear, bright 
anodic treatment with a minimum of 
streaking and discoloration, “63S” is 
expected to find wide use in architec- 
ture, escalators, furniture, etc. New 
casting alloys like Harrington’s alumi- 
num-copper-beryllium materials and 
Acme’s Almag 55 (described as having 
the greatest strength plus impact resis- 
tance of any cast aluminum alloy yet 
produced—see the feature article on 
this new development elsewhere in this 
issue) are being studied with close in- 
terest. 

Though Reynolds’ R-317 alloy was 
mentioned here a year ago, some in- 
teresting experience with this free- 
machining alloy in “T” form has been 


92 


accumulated since then. The material 
is strong, but can be employed in 
speeds up to double normal speeds used 
with free-cutting brass and three times 
the speed normally used with free- 
cutting steel screw stock. 

A new aluminum forging alloy, de- 
veloped during the war and not yet in- 
cluded in the standard alloy listings, 
contains 2 copper, 2 nickel and 0.7% 

manganese. It is used for aircraft pis- 
tons and is said to have a combination 
of lightness, strength, resistance to scor- 
ing and wear impossible of attainment 
in any other material. 

Aluminum alloys are now being in- 
tensively investigated for a number of 
new’ applications. Many readers are 
already familiar with the aluminum 
bearings development, described in our 
September 1946 issue, a major feature 
of which is the use of a relatively new 
aluminum-tin alloy. Tests on an ex- 
perimental ship model have shown the 
engineering practicality of using alu- 
minum alloys for the superstructures of 
passenger and cargo ships. 

The incorporation of a substantial 
amount of aluminum in one automo- 
bile design resulted in a 500-lb. reduc- 
tion in overall weight. An “all alumi- 
num” automobile engine is reported to 
be exceptionally good in performance. 
The Crosley car features an aluminum 
body, while the Tucker “Torpedo,” an- 
other lightweight automobile, contains 
1150 lb. of aluminum and is 1000 lb. 
lighter than other cars of comparable 
size. 





Part 
for building materials is being 
met by using corrugated alu- 
minum roofing and siding. 
(Photo: 





of the terrific demand 


Courtesy Reynolds 
Metals Co.) 





The aluminum-faced wood-core sand- 
wich materials, now available from 4 
or 5 manufacturers, are attracting wide. 
spread and excited interest for aircraft, 
home building and furniture construc. 
tion. The outer sheets are aluminum 
between which is a bonded panel of 
plywood, wood-fibre composition or 
other lightweight nonmetallic material, 
The combinations have far and away 
the highest strength/weight ratios of | 
all available structural materials. 

Although its tonnage production is 
smaller, magnesium’s current rate of 
application-growth is even more spec- J 
tacular than aluminum’s. As with alu- 9 
minum, the development of new alloys 
and industry's increasing familiarity | 
with methods for processing and han 
dling the material are responsible for 
this trend. 

The alloying of magnesium with zir- } 
conium has progressed far in Britain § 
under the aegis of Magnesium Elektron, } 
Ltd. In the United States almost ready 9 
for commercial production is Dow’ § 
ZK60 alloy of zirconium, zinc and § 
magnesium, which combines the high- } 
est mechanical properties yet achieved 
in magnesium, with much better duc 
tility, toughness and higher extrusion 
speed than possessed by the previous!) 
best high-strength alloy, AZ80 (8.5 
aluminum, 0.5% zinc). Another new § 
magnesium alloy Z-1 (1.5 Zn) shows § 
promise of becoming a less expensive § 
material than present alloys yet suitable @ 
for many applications where high me- 
chanical properties are not essential. 

Magnesium is increasingly used for 
the cathodic protection of pipe lines, § 
marine parts, etc. Properly installed in § 
pipeline service, 500 ampere-hr. of J 
electricity can be realized per lb. of] 

magnesium consumed at the anode. jj 
This compares with 373 ampere-hr. for § 
zinc, the most commonly used cathodic § 
protection material. 

Magnesium for certain types of stor Jj 
age batteries (see MATERIALS &@ 
MeTHOpDs for December 1946), for 
photoengravers plates, and for canoes 
are other fast-growing uses that should J 
have much significance for application J 
engineers in many product-fabricating § 
industries. 
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Copper, along with lead and tin, 
became one of the scarce metals in 
1946, due largely to paralyzing strikes 
in virtually all departments of the in- 
dustry—mining, refining and fabrica- 
tion. On top of these came strikes in 
trucking, shipping, etc., all of which 
handicapped the use of copper. There- 
fore, there was More Opportunity and 
incentive to bring out alloys in the 
other metals, say aluminum and mag- 
nesium, rather than in copper. 

The beryllium pes: alloys are still 
the intriguing possibility of a year ago, 
with more applications and with more 
metals found with which beryllium can 
profitably alloy. An important develop- 
ment of the year was the bringing out 
of beryllium copper coils, pre-tempered, 
and which require no further heat 
treatment after fabrication. Previously, 
cold-rolled beryllium copper had to be 
jigged, heat-treated for 21 hr. at 600 
F, pickled, washed and dried before 
processing further. According to Slagle 
Beryllium Co., its developers, ductility 
is better than would be expected. In 
using this new beryllium copper, when 
other alloys are replaced, no changes 
in dies are necessary. 

The plentifulness of aluminum and 
the aggressiveness of that industry have 
been responsible for a few new alu- 
minum bronzes. One of these, Molin 
metal, was brought out by American 
Art Alloys, Inc., Kokomo, Ind. It is 
described as a pure aluminum bronze, 
without iron or other additions, pro- 
duced in various degrees of hardness. 
It is said to be suitable for castings or 
forgings, including aircraft forgings 
and valve seat imserts for aircraft 
engines. 

A new cupro-nickel-aluminum bronze 
containing 12 nickel, 0.6 iron, 1.0 


The economics situation played a 
prominent role in shaping things that 
have come as well as those still to come. 
During the war there was a great 
scramble to re-design alloys to use 
smaller percentages of tin. Economic 
influences still prevail. The tin supply 
has not improved; lead, so abundant 
during the early part of the war, has 
even recently been among the extreme- 
ly scarce metals. Silver, partly because 
Of politics, took a recent advance in 
Price, so that silver brazing alloys had 
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Copper and Its Alloys 


manganese and 1.5% aluminum com- 
bines superior resistance to salt water 
corrosion and excellent mechanical 
properties, including 85 to 95, i. 
tensile strength. It is ex to 
broad usage in marine hardware and 
ship propellers where high strength 
and sea water corrosion resistance are 
required. 

A tough centrifugally cast aluminum 
bronze bushing stock, called “Torrance 
standard bronze,” had its original work- 
out in aircraft, automotive, ordnance 
and maritime industries and is now 
being promoted for peace. The maker, 
Torrance Brass Foundry, Torrance, Cal., 
claims that it offers high resistance to 
corrosion and abrasion, has exceptional 
physical properties, a low coefficient of 
friction and is 10 to 20% lighter than 
common bearing bronzes. This heavy 
duty bronze stock is available to manu- 
facturers with limited stock bronze 
equipment, sizes 114 to 6% in. O.D., 
with practical inside diameters. Cen- 
trifugal casting insures maximum den- 
sity, uniform grain structure and total 
absence of inclusions. 

The development of the electrolytic 
production of manganese by the U. S. 
Bureau of Mines has provided a pure 
manganese, promoting better alloys of 
which manganese is a component. Re- 
cent studies of copper, manganese, zinc 
alloys, with compositions in the alpha 
region, have indicated that considerable 
amounts of electrolytic manganese may 
be introduced, increasing the strength 
and hardness without excessive losses 
in ductility. 

More recently alloys containing 50% 
copper with manganese increasing from 
5 to 25% and zinc decreasing from 35 
to 15% have been studied. After an- 
nealing, tensile strength varied from 


Other Nonferrous Metals 


to be lessened in silver content to keep 
them economical and competitive. 

Noted prominently during the past 
year, too, has been the tendency to 
bring out more electrical contact metals 
that stand up better under punishment; 
also to bring out high melting alloys, 
such as molybdenum and tungsten, in 
more versatile, popular and bulkier 
forms. 

Handy & Harman introduced two 
silver brazing alloys late in the year: 
Easy-Flo 45 and Easy-Flo 35. The first 


67,000 psi. to 55,000 psi., the maxi- 
mum being obtained with 5% man- 
ganese, which reached a tensile strength 
of 115,000 psi, a proof stress of 
103,000 psi., and an elongation of 3%. 
The alloys are amenable to cold work 
hardening. The strength and hardness 
of the alloy decreased as the manganese 
content was increased. The single phase 
alpha solid solution was reached at 
20% manganese. 

Ampco Metal, Inc. brought out a 
few new alloys. Its “Ampcoloy 90” is 
in the form of copper castings with 
guaranteed electrical conductivity of 
90% minimum, with values up to 
98% sometimes obtained. It is useful 
for making electrode holders for arc 
furnaces, electrical contacts, and cast- 
ings for resistance welding machines. 

Ampcoloy 342, 382 and 742 are 
three continuous cast bronzes in rod 
form. They have an extremely uniform 
structure, with lead or other secondary 
constituents uniformly dispersed and 
in a finely divided state throughout. 
Dirt, dross and shrinkage cavities are 
excluded by the nature of the continu- 
Ous casting process.. They are for use 
in automatic screw machines. 

Another series of three alloys, Vicu- 
loy 1, 2 and 3, were brought out by 
the Akron Bronze & Aluminum Co., 
Akron, Ohio. They have unusual 
strength and hardness. The No. 1 is 
for gears, pinions, flash and butt-weld- 
ing dies, bronze-welding electrodes and 
heavy duty welding wheels. The No. 
2 is for applications where hard-drawn 
pure copper is needed, such as current- 
carrying parts. No. 3 is for use where 
castings must withstand shock loads, 
abuse, pressure resistance, high speeds, 
etc., as in gears, die molds, small ma- 
chine parts; also for non-sparking tools. 





is a 45% silver alloy, containing cop- 
per, zinc and cadmium, with a melting 
range of 1120 to 1145 F. Joints pro- 
duced between ferrous, nonferrous and 
dissimilar metals are strong, ductile and 
leaktight. The 35% alloy has a wider 
melting range, 1115 to 1295 F and is 
free flowing at an exceptionally low 
temperature for such an alloy. 

In the electrical contact metals field 
Callite Tungsten Corp. brought forth 
a silver-molybdenum alloy, “Callinite 
Type SM” which is good for switch 


93 








contact surfaces for heavy current. It 
is a high conductivity facing material 
where pitting, sticking or welding nor- 
mally occurs. For the same general 

p of contact the Gibson Electric 
Co. brought forth silver tungsten and 
silver tungsten carbide. 

Westinghouse can now make molyb- 
denum into various shapes, with the 
cost reduced to one-third that previous- 
ly prevailing. The company can mold 
into rounds, squares, with fins, or 
angles, or holes and with much larger 
over-all dimensions than heretofore. 
During the same year Kennametal, Inc. 
developed a new process for producing 
tungsten shapes for crucibles and boats 
for high temperature melting. They al- 
loy with tantalum to improve strength. 

Elsewhere we have mentioned the 
greater possibilities of introducing 
manganese into alloys since the electro- 
lytic process was developed by the Bu- 
reau of Mines. Metallurgists now claim 
that this pure manganese has advan- 
tages over low carbon ferromanganese 
in the manufacture of stainless steel. 

Zirconium has been mentioned in 
our light metals section. It has recently 
been used in the vacuum tube industry 
since it is a degassing agent in the cast- 
ing of metal and alloying agent in 
producing anti-corrosion and in high 
speed tool steels. 

It is expected that an alloy of beryl- 
lium and nickel will soon be marketed. 
Strip, heat-treated from the cold rolled 
condition, has a tensile of 270,000 psi., 
Brinell of 480, with 8.89 elongation. 
It was found recently that “pure” beryl- 
lium can be made somewhat ductile by 
small additions of titanium or zirco- 
nium. Hot-rolled into sheet and used 
as X-ray windows, it is 17 times as 
transparent to X-rays as is aluminum. 
Recently it has been found, too, that 
beryllium makes aluminum tarnish- 
resisting in cooking utensils. The addi- 
tion alloy, or hardener, is supplied as 
5% beryllium, with the balance divided 


The trend toward greater use of pre- 
cision methods of making parts to final 
shape and size without machining con- 
tinued in 1946 but at a slower rate. 
The war-impelled need to get things 
produced by whatever process (especi- 
ally if it circumvented the use of criti- 
cal machine tools) had vanished and 
manufacturers could be more selective 


between aluminum and magnesium. 
Talk of the remarkable strength 
weight properties of 75 beryllium, 25 
aluminum alloys, if they were only 
more practical commercially, is again 
current. 

A series of high density alloys, 
“Dense Alloys 112,” have been spon- 
sored by Callite Tungsten Corp. where 
high strength and high density are of 
— importance. They are good as 

lancing weights where space is a 
prime factor. Thus lead has a density 
of 11.3 gms. per c.c.; these, 17.3 gms. 
The alloys are made by powder metal- 
lurgy. Type P is largely tungsten, with 
copper, nickel, etc. Type E, tungsten, 
with cobalt, silicon, etc. Type Y, tung- 
sten, with cobalt and nickel. 

A new nickel oxide sinter was 
brought out late in 1946 by Interna- 
tional Nickel as a cheaper substitute 
for electrolytic nickel in steel manu- 
facture. It will be produced at a new 
plant being built at Copper Cliff, Ont., 
scheduled to start operations in 1947. 

A new application, involving nickel, 
is a 9% nickel steel tubing for sub 
zero temperatures, made by Babcock & 
Wilcox Tube Co., the first time this 
steel has been employed in tubular 
form. 

Gas free metals for experimental 
work and which lend themselves to vac- 
uum melting are being prepared by the 
National Research Corp., Boston. 

Interesting are the several new per- 
manent magnet alloys introduced by 
General Electric Co., described in an 
earlier section (on stainless steels, etc.). 
A new type of nonferrous magnetic 
material introduced by American Elec- 
tro Metals Co. and called “Permet,” 
contains 45 copper, 30 cobalt and 25 
nickel. 

A series of nonferrous phosphide 
brazing alloys that have resistance to 
sulphuric, hydrochloric and many other 
acids has been introduced by McCauley 
Alloy Sales Co. Called “Macoloy,” one 


Parts and Metal-Forms 


on a cost and facilities basis than in 
the few previous years. 

This has meant that many products 
that were made by powder metallurgy 
methods or precision casting in 1944 
will be machined from bar stock or 
sand castings in 1947. At the same 
time the “old standby” precise parts 
or production methods (like die cast- 


is fluid at 1150 F, another at 1180 F 
and a third at 1600 to 1900 F. The 
second is a copper, tin, antimony, phos. 
phorous alloy. 

Another new 1946 alloy is “Mold. 
aloy” (a product of Trethaway Asso. 
ciates, Inc.), a low temperature melting 
alloy of bismuth, lead, tin and anti. 
mony. It is used for plastics, rubber, 
and wax molds, chuck jaws, nests for 
drill jigs, models for engraving ma. 
chines, forming dies for metal or plas. 
tics sheets, etc. Its principal advan. 
tages over similar alloys are: Higher 
melting temperature (430 F) which 
allows a wide factor of safety where 
heat is generated; unusual stability 
(shrinkage after solidifying is only 
0.001 in. per in.); and lower price. It 
can be cast or sprayed. In one applica- 
tion it is sprayed on wood patterns and 
core boxes as a protective coating. 

As to three of the rare metals, zir- 
conium, thorium and uranium, the 
principal changes of the year have been 
improvements in techniques and work- 
ing conditions rather than in basic 
processes. Production can be accom- 
plished faster and in larger quantity 
and in some cases more common and 
more universal uses are envisioned. 
These metals have now been made in 
form of sheets, rods and wire. They 
have been made more ductile, thorium 
having been made which can be ma- 
chined, tapped and drilled. Zirconium 
for beautiful, non-tarnishing bathroom 
fixtures is being imagined. Thorium’s 
qualities are very good and it has re- 
cently been described as a “respectable 
and lovely thing to work with.” Ura- 
nium, which was being made to sell at 
$22 per Ib. at war's end, is now con- 
siderably cheaper. 

To end on a really novel note, we 
have uncovered a new use for the noble 
metal, palladium—a new adjustable 
wedding ring. (Good for today’s rather 
loose marital arrangements, since it will 
also fit the second wife, just in case! ) 


ings), which are so attractive econom- 
ically to manufacturers of mass-pro- 
duced civilian products, are finding 
new uses on an extensive scale, especi- 
ally in the automotive and electrical 
equipment fields. 

The powder metallurgy parts situ- 
ation is one of the most interesting 0! 
all. During the war the process was 
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widely used to make parts that could 
normally have been made by machining 
or perhaps die casting. In the early 
postwar months many of these appli- 
cations fell by the wayside. During 
1946 virtually all large-tonnage powder 
metallurgy applications have been for 
“specialty” products—those parts that 
for structural or other reasons can be 
made only from metal powders—and 
powder metallurgy is now described as 
having “settled down to its proper 
place.’ Actually this place is of tre- 
mendous and growing importance and 
the production of sintered bearings, 
friction materials, electrical contacts, 
cemented carbides, filters, etc. is stead- 
ily increasing. And interest in “compet- 
itive parts” production by powder 
metallurgy is now merely dormant, still 
awaiting the promised advent of low- 
cost, pressable iron powder. 

A new “cemented steel” product 
(called Sinteel “G,” made by American 
Electro Metal Co.) produced by infil- 
trating a pressed steel powder skeleton 
with molten copper was announced 
early in the year. This new material 
has strengths over 150,000 psi. after 
precipitation hardening, together with 
several interesting design possibilities. 

One company specializing in alloy 
powder metallurgy (Micro Metallic 
Co.) uses fully alloyed stainless steel 
powder to make sintered ductile plates 
that can be formed slightly to produce 
stainless filters, aeration units, flame 
arresters, etc. And experience gained 
by a number of companies in the man- 
ufacture of sintered nickel filters for 
the VT fuse is now being applied to 
other products. 

Increased usage is being found for 
brass parts, which are now sintered in 
dry controlled atmospheres that do not 
dezincify the material. Some remark- 
ably small brass parts and thin parts 
with intricately marked surfaces (e.g. 
watch dials- with embossed numerals) 
are now made from metal powders. 

Die castings have recovered all the 
markets lost during the war and are 
pushing ahead on other fronts. Alumi- 
num and magnesium die castings found 
wide application in the Jack & Heintz 
engines, especially designed to accom- 
modate this process. Zinc alloy die 
castings seem, if anything, to appeal 
even more to designers of 1947 auto- 

biles than they did in 1941, several 
newly designed parts being chosen as 
dic castings rather than as plated steel 
stampings. The possible introduction 
1947 of a new high-strength zinc 
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Electric motors have been made 
smaller and lighter per horse- 
power and manufacturing costs 
have been lowered by using 
steel instead of cast iron in 
frames and end bells. (Photo: 
Courtesy Westinghouse Electric 
Corp.) 


die casting alloy now being whispered 
about may bring additional civilian 
products under the zinc-die-casting 
wing. Very large zinc die castings (up 
to 19 Ib.) as well as other types (e.g. 
14-Ib. aluminum castings) are now 
available from die casters using ma- 
chines now on the market. 

The precision investment casting 
manufacturers passed through a period 
of adjustment, quite violent in some 
cases, tO postwar conditions. Some 
companies dropped out of the business, 
while others undertook considerable ex- 
pansion. From the parts-user’s point 
of view, precision castings are now 
available on a higher technical level 
than ever before, and in commercial 
quantities in virtually all materials— 
alloy steels, cobalt alloys, copper alloys, 
aluminum, precious metals, etc. The 
growing use of the process for molds, 
patterns, experimental parts and model 
work, and for making such products as 
finned cylinders were 1946 accomplish- 
ments that mark precision castings as 
a metal-form that has firmly established 
itself in industry. 

Centrifugal castings found new 
friends in 1946. Centrifugally cast steel 
tubing, especially for rolls and cylinders 
in high alloy materials that are difficult 
to pierce and roll, made especially good 
progress. Some interesting products 
have been fabricated by welding cen- 
trifugally cast tubular sections to stati- 
cally cast or forged flanges and headers. 
In the automotive field many more 
parts such as sleeves—both ferrous and 
nonferrous—were made of centrifugal 
castings in 1946 than prewar. 

An interesting switch has occurred 
in applications for light metal extru- 
sions, for which the largest demands 
are now non-military and non-aircraft 
in nature. Large quantities are still 
used in aircraft (e.g. for seating equip- 


ment) but textile equipment, truck 
bodies, storm windows, screen frames, 
materials-handling equipment, metal 
furniture, etc. require even greater ton- 
nages—more indeed than is available 
at the moment. Stepped and tapered 
extrusions have turned out to be a 
great success, at least in the specialized 
applications for which they were de- 
veloped. New strong magnesium-zinc- 
zirconium and magnesium-zinc extru- 
sion alloys have greatly aided expansion 
in use of magnesium extrusions, while 
63S is increasing its importance among 
the aluminum alloys by virtue of the 
expanding market for extrusions made 
of it. 

Brazed or welded assemblies now are 
used as a design form for both large 
and small parts. The technique of fabri- 
cating structures of high strength and 
toughness, superior rigidity and light 
weight from alloy steel plates and 
shapes by welding—a carry-over from 
wartime experience with artillery 
equipment, gun mounts, tanks, etc—is 
gaining in use for such things as heavy 
duty power shovels, truck chasses, and 
so on. Globe valves are also being fabri- 
cated by welding together shapes 
pressed from rolled plate, to give a 
lighter weight valve of the same 
strength as cast globe valves; the prac- 
tice is good for valves larger than 5-in., 
but inferior to casting for smaller globe 
valves. 

Stampings have been relatively 
“hard-to-get,” primarily because of 
shortages of labor and materials for the 
process. The “Sol-A-Die” process for 
forming sheet metals (especially alumi- 
num alloy and stainless steel) by a 
stage-die process [see MATERIALS & 
MeETHOps for November 1946, page 
1168] is attracting increasing attention 
for short run forming jobs. 

The precision forging of gas turbine 
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and jet engime buckets and of other 
parts (by Steel Improvement & Forge 
Co.), described in our September 1946 
issue, Opens up a new although some- 
what specialized field for forgings, pre- 


The best criterion of the state of the 
plastics industry as the first full year 
of peacetime production draws to a 
close can be found in figures. In spite 
of reconversion difficulties, labor diff- 
culties, and material supply difficulties, 
there emerges the fact that nearly twice 
as much plastics materials went into 
the industry as last year. Some types 
have shown a tenfold increase in quan- 
tity during the war years, and look for- 
ward to another tenfold increase as 
soon as the necessary expansion of 
plant facilities can be accomplished. 

In addition to the overall expansion 
of the industry, several new plastics, 
or new modifications of existing types, 
have been introduced during the year. 
One of the most interesting of these 
is Teflon, a development of the duPont 
Company. Teflon seems to promise to 
carry the working temperature range 
of plastics several hundred degrees 
higher, and, with service temperature 
limitations recognized as one of the 
sharpest handicaps of industrial plastics 
materials, such a gain is significant in- 
deed. The upper limit of the tempera- 
ture range is about 600 to 700 F. 

The material is available in quantity 
as a granulated polymer, to be poured 
and cured in the forms. The present 





viously not considered a “precision” 
form. Other 1946 developments worth 
noting include the work being done on 
injection molded steel parts, the accel- 
erating interest in contour forming and 


Plastics 


price is about $15 per pound. One of 
its first uses was as a gasket in the 
chemical industries, where advantage is 
taken of its combination of heat and 
chemicai resistance. Its excellent elec- 
trical insulating properties have made 
it a motor insulating material for those 
applications for which its — 
offset its high price, and for high fre- 
quency insulation in radio and radar 
installations. 

Another new plastic, Kriston, an- 
nounced about a year ago, will become 
commercially available with the begin- 
ning of 1947. Heretofore this trans- 
parent thermosetting resin has been 
available in experimental quantities 
only. Possessed of sufficient clarity to 
make it suitable for optical purposes, 
and with the freedom from distortion 
conferred by its thermosetting quality, 
it is expected to figure importantly in 
several industries. 

Kriston’s ability to undergo cure 
without pressure is expected to make 
it of especial value in the field of low 
pressure laminating. Low pressure lam- 
inating techniques have made possible 
the widening of the field of applica- 
tions of plastics in that they have re- 
moved many of the size limitations 
imposed by presses upon high pressure 


Here Tenite is used as 
paddies of electrically op- 
erated citrus counters. This 
plastic material was chosen 
because of lightness and 
toughness. 


the development (by Pratt Indus: ries 
Inc.) of a new type of spiral tubing 
specially formed from metal strip with 
edges joined in a continuous 4-ply |ock 
seam. 


laminating. No definite temperature 
limit has ee set for Kriston, an allyl. 
base copolymer, but it would be above 
300 F, as the resin is frequently aged a 
that temperature. 

The new resin will be too high 
priced to make it a competitor of any 
of the present general purpose phen. 
olics, but the price picture is expected 
to improve after production reaches 
large volume. 

A new styrene copolymer, announced 
during the year and called Plexene M, 
possesses properties that may make it a 
competitor of some of the thermoset. 
ting resins. It shows good strength, 
high resistance to organic solvents, 
toughness, and stands up well when 
exposed to the weather. 

Several new polyamides, members of 
that group offered under the trade 
name Nylon, were offered to industry 
during the year. These included mold- 
ing powders, heavy sheet stock, and 
foils. 

Perhaps the most active field in the 
plastics industry was that which in- 
cluded the developments of the vinyls. 
These resins, familiar to the public in 
such varied articles as shoe soles and 
shower curtains, were prepared as flex- 
ible sheet, thin foil, coatings for other 
materials, especially fabrics, and as 
latex suspensions in water. These sus- 
pensions have been mentioned as hav- 
ing great possibilities as surface coat- 
ing materials. Other types of suspen- 
sions, in which the resin particles are 
contained in a plasticizer, or in which 
resin, plasticizer, and a volatile non- 
solvent thinner are combined, may be 
used to produce sheet stock, film, or 
coatings without the use of extrusion 
and calendering equipment. 

Low pressure laminating will be 
helped by the development of a combi- 
nation material for this purpose. Resi- 
nous plasticizers and unsaturated alkyd 
resins, similar to those that have been 
used successfully in the new resinous 
lacquers, are combined with a vinyl, 
usually styrene, in laying up the plies 
for this type of laminating. 

The cellulosics, backbone of the 
thermoplastic molding industry, have 
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received into p 
quantity. A low-density cellulose plas- 





heen ctive also. Cellulose propionate, 
with exceptional toughness as one of 


its most im characteristics, was 
uction schedules in 
tic, offered under the trade designation 
CA, cellular cellulose acetate, joined 


che rapidly lengthening list of cores for 
the sandwich materials. Cellular cellu- 
lose acetate cores have been faced with 
various plastics to produce an all- 
plastic composite, suggested for use in 






Woods, Rubbers, Glass, Other Nonmetallics 


Among those nonmetallic materials 
other than plastics, many have entered 
the industrial field as substitutes for 
metals or other items in critical supply 
during the war years, and are now 
finding it mecessary to justify them- 
selves against the consumer's tendency 
to return to the materials they re- 
placed. So far, this competition has not 
forced curtailment of production of any 
of the nonmetallics. One reason is that, 
even where return to the formerly used 
material is assured, as in the case of 
metal or plastic closures over fiber jar 
tops, the return to normal production 
of other peacetime goods has restored 
markets for the nonmetallic that were 
suspended when all-out production for 
war was decided upon. 

Wood, fiberboard, glass, and other 
materials were frequently, called upon 
to do service in applications for which 
they were not well suited, and even the 
most biased advocates for a given mate- 
rial are glad to see these uses dropped. 
In other cases the substitute material 
has proved itself, and has won a new 
place fairly and on its merits. The 
growing use of fiberboard, hard fin- 
ished, for crating and palletizing is an 
example of this. The greatly expanded 
use of fiber products, as treated papers 


mor as pressed boards, was due in part 


to the war-stimulated air express 
adopting it as an ideal lightweight 
packing material. It has now been ac- 
cepted for such uses in packing gen- 
erally. 

Glass containers are showing a strong 
tendency to remain in the food con- 
tainer field, in spite of the return of 
the tin can. They are more corrosion 
resistant than metal, and their trans- 


sparency adds to sales appeal of the 


foo’. Their greatest drawback has been 
their breakability, and the glass manu- 
factuirers are combating this in two 
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aircraft construction. (This, one of 
the year's leading plastics develop- 
ments, is the subject of a feature article 
in this issue. ) . 

New applications of silicones have 
carried them into the fields of high- 
temperature lubrication, into high- 
temperature bonding, and as elastomers, 
especially ets for high-temperature 
service. Added knowledge of their char- 
acteristics, gained by their use in indus- 
try for more than a year, is expected 


ways, i.e., by producing a more durable 
glass vessel, and by more careful pack- 
ing methods for the filled containers 
during shipment. The metal can is 
still the most popular container for 
many foods, but the glass vessel has 
made substantial gains in the field. 

A recent announcement in the glass 
industry tells of the production for 
civilian use of a coated glass that per- 
mits vision through the sheet from 
one side only. From the opposite side 
the glass functions as a mirror. A war- 
time development, the transparent- 
reflecting glass has been suggested for 
such uses as automobile glazing and 
panels in the doors of dwellings. 

Porcelain enamelled bearings, made 
of steel with a coating of acid-resisting 
enamel, have been announced recently. 
A synthetic rubber sleeve fits over the 
journal, and the bearing surfaces then 
consist of rubber and enamel. Any sort 
of lubricant can be used, giving the 
bearing a decided advantage when dan- 
ger of contamination with ordinary 
lubricants would exist. The new bear- 
ing can be used in direct contact with 
foodstuffs. 

It has also been used to pump oil 
with a high sulphur base. The synthetic 
rubber is unaffected by the oil, and the 
enamelled bearing, unlike ordinary 
bearing metals, is not attacked by the 
sulphur. 

A ceramic-metal material, made by 
sintering a compact composed of metal 
and ceramic powders, offers possibility 
of a magnetic, or heat conductive, or 
electrically conductive ceramic for in- 
dustry. Manufacture of the new com- 
posite material follows the methods of 
powder metallurgy, the powdered in- 
gredients being mixed, pressed, and 
sintered. While most ceramics are fired 
in an oxidizing atmosphere, the com- 
posite must be fired in a neutral or 


to result in a more careful fixing of the 
conditions under which they perform 
most a se 

The eral purpose phenolics, low- 
oasdual diden yet Fvailable to industry 
for a diversity of uses, were produced 
in combinations with some of the 
vinyl chloride polymers, and with some 
of the synthetic rubbers. The resulting 
materials show a considerable increase 
in toughness over the phenolics molded 
alone. 


reducing atmosphere to prevent oxida- 
tion of the metal. 

A new combined ceramic and thermo- 
plastic called “Plastiform,” developed 
by Duorite Plastics Industries, is one of 
a growing group of combinations of 
this general type; they are useful as 
tools and dies in aircraft work, coatings, 
electrical insulators, etc. Plaster-resin 
mixtures such as Mycalex, Plaspreg, 
Palestic, etc. are also receiving in- 
creased attention. 

A process resembling the magnetic 
powder method for detecting flaws in 
steel has been produced for inspection 
of ceramics. The indicating powder is 
drawn into any surface cracks in the 
material to make them visible. 

Development of rubber, synthetic 
rubber, and certain types of plastics 
known as elastomers as compound ma- 
terials is expected to be accelerated by 
work just coming from the laboratories. 
This consists of compounding by for- 
mation of a “co-coagulum,” in which 
the synthetic rubbers or other materials 
are made up as a latex, mixed in that 
condition, and then coagulated. 

‘Another wartime development came 
to light with the announcement of wire 
recordings made on paper tapes im- 
pregnated or coated with metallic pow- 
ders. Paper tape for masking has be- 
come a standard article’in the paint 
shop, and in the machine shop for 
protecting easily marred surfaces dur- 
ing handling between machines. 

Use of aluminum-paper foil is being 
expanded as a packaging material. This 
metal-paper laminate has been called 
“the perfect packaging material” by 
some engineers in that field, largely 
because of its light weight, effective 
moisture barrier, attractive appearance, 
and printable surface. Aluminum foil 
is being used as a laminate. with various 
synthetic sheets also. 
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This prize-winning photo- 
graph of the oil quenching 
of steel was taken by Ed- 
ward P. Truhn of Cornell 
Aeronautical Laboratory. 


Processing Methods 


In the many fields concerned with 
the processing of engineering materials, 
1946 produced evolutionary progress 
rather than many advances of a startling 
nature. However, each of the fields 
covered in this report has shown signs 
which indicate that it is perhaps still 
too soon after the war to expect basic 
changes. Producers of most types of 


Increased labor costs during 1946 
were an inducement to mechanize 
foundries and related plants to a higher 
degree. Inefficient methods involving 
hand labor are being eliminated grad- 
ually, as in the mechanical charging 
of cupolas. Also, during the year there 
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processing equipment have been too 
busy meeting demands for current 
models to pay complete attention to de- 
velopment or to perfect equipment de- 
signed during the latter stages of the 
war period. 

Among the fields to be covered in 
this particular section of the MATE- 
RIALS & METHODS Annual Engineer- 


Melting and Casting 


was a careful scrutiny of melting and 
casting methods uncovered in cap- 
tured German records. Through all 
phases of melting and casting there 
was a search for methods of saving 
money. 

In open-hearth practice, double slag 


ing Review are: melting and casting; 
rolling, wire drawing and extruding; 
powder metallurgy; forging; press- 
forming; machining; welding, joining 
and cutting; heating and heat treating; 
cleaning and pickling; finishing and 
coating; testing and inspection; and, 
instrumentation and the control of 
metalworking processes. 


pockets have been studied here in 4 
effort to lengthen furnace life, as wa: 
achieved in Germany. 

There is a trend towards soundef 
ingots through a reduction in porosity 
The Air Reduction Co. has a new proc: 
ess for bubbling dry nitrogen or argot, 
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“us eliminating porosity-causing hy- 
drogen. 

Promising is the outlook for an all- 
basic open hearth furnace, with many 
advantages derived from substitutin 
, basic roof for the present silica roof. 
The use of oxygen in the open-hearth 
was found to save fuel, increase fur- 
nace life, reduce scale, and lower melt- 
ing time. An increase in cost of about 
$1.25 per ton of steel melted is offse. 
by increased tonnage. Further cost re- 
duction is expected through improved 
oxygen production methods. It may 
be possible to operate with oxygen 
and eliminate checkerwork, resulting 
in a great decrease in furnace cost. 

Increases in ingot production of 20 
to 35% have materialized when pure 
oxygen was used with fuel in the melt 
down in the open-hearth. The pig iron 
percentage in the charge is materially 
decreased. Too, it is possible to reduce 
carbon content, say 0.50 to 1.50 to 
1.0% carbon, in a few minutes. There 
are at least six problems, too extensive 
to discuss here, involving oxygen. 
Within a few years oxygen will be 
used regularly in blast furnaces, after 
necessary redesigns have been made. 

In foundry melting there is a ten- 
dency towards stricter moisture control 
units since decomposed water increases 
carbide stability, produces chill spots, 
and makes for porosity. Of promise is 
the basic-lined cupola which reduces 
0.12% phosphorus and 0.07% sulfur 
down to 0.03% each. A metallurgical 
trend in malleable iron is toward much 
lower carbon content, which improves 
physicals and opens a much wider field 
of application. There has been a great 
increase in use of cupola-air-furnace 
duplexing for production of malleable 
Castings. 

“Inoculated” or “treated” irons are 
gaining in popularity, having desirable 
properties, but their production re- 
quires good melting practice, technical 
supervision and considerable control. 

Noteworthy during 1946 was the 
first U. S. installation of electronic fre- 
quency converting equipment for pro- 
duction melting of alloy steels at the 
Michiana Products Co., Michigan City, 
Ind. The pioneering was done through 
Allis-Chalmers. It is good for low car- 


in rolling there is a tendency to 
lernize old mills rather than to 
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bon alloys such as stainless steels where 
machinability is the primary factor. The 
operator is eliminated since the elec- 
tronic equipment automatically changes 
frequency as the steel melt progresses. 





Receiving attention in the 
furnace field is the method of changing 


oxidizers, fluxes and recarburizers with 
the scrap so that bath and slag com- 
position will be correct when the heat 
is melted. The basic electric industry 
is experimenting with several meth- 
ods of reducing heat time and power 
costs (as compared with those of the 
basic open hearth). The present best 
possibility is refining for a very short 
period of time under a final deoxidiz- 
ing slag containing up to 2% ferric 
oxide, instead of taking time to reduce 
iron oxide to a negligible amount. 
Other methods tried are: refining un- 
der a single oxidizing slag, and refin- 
ing under the same slag plus a partial 
deoxidization of the slag at the end 
of the heat. 

A new method for making certain 
castings sound and free from shrink- 
age has been developed. Large quanti- 
ties of exothermic powders are used 
in risers to guarantee directional solidi- 
fication. Such powders must be com- 
pounded to match the metal to which 
they are to be added. Iron oxide with 
aluminum, properly graded as to par- 
ticle size and toned down to the proper 
heat level, is suitable for steel. For 
Monel metal, nickel oxide, copper 
oxide, aluminum powder, etc., control 
the heat level and viscosity of the slag. 

Electronic heating for baking sand 
cores adds to quality and mass pro- 
duction. New thermosetting resin bind- 
ers have been developed for this ap- 
plication. 

In centrifugal casting the most re- 
cent development is a method of ap- 
plying this process to gray iron. In 
Germany metal molds for centrifugal 
casting of steel gun barrels and heavy 
tubes were faced with a layer of fine 
sand spun on the mold wall. This tech- 
nique served to protect expensive molds 
and increase production without over- 
heating the molds. 

An expert points out that a mag- 
nesium casting superior to a static 
casting can be made successfully by 
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build new ones, and the emphasis is 
primarily on greater speed. Some cold 


the true centrifugal permanent mold 
process. Such a casting has improved 
tensiles, is cheaper to produce, and 
shows improvement in grain size be- 
cause of the chilling resulting from 
close contact with the mold walls. 

In the die casting field the most 
striking development was the use of 
the process to make aluminum mo- 
tors. No existing machines were large 
enough to produce parts of the size, 
intricacy, accuracy and density desired, 
so a machine weighing 75 tons was 
built. The machine contains 300 parts, 
exclusive of studs, nuts and bolts. The 
die for the aluminum motor block 
weighs 14 tons and has many features 
which remain unrevealed for the time 
being. 

New high pressure die casting ma- 
chines for casting magnesium, alumi- 
num and copper alloys, made by Hy- 
draulic Press Mfg. Co., are of revolu- 
tionary design in that mold clamping, 
metal injecting, core pulling and eject- 
ing units are all operated by direct 
hydraulic means. 

Cost of production of small die cast- 
ings has been reduced and output 
greatly increased by use of a large, 
square die block upon which are 
mounted four separate dies. The 
smaller unit dies are all of standard 
size so that any four dies can be used 
to produce a cluster of four of the same 
parts, four entirely different parts or 
any combination in between. 

Reported during the year was the 
development of a machine for injection 
molding of steel, a process that is akin 
to die casting. As yet we have not been 
able to locate any users of the process 
in this country, although it is known 
that a few such machines have been 
built. During the war such an injec- 
tion machine was built here and 
shipped to England for use in produc- 
ing hollow hypodermic needles. Sev- 
eral prominent U. S. companies are 
awaiting similar machines with which 
to experiment. 

Melting and casting are combined 
in one unit, a casting machine and a 
10-kva. high frequency converted de- 
veloped by Alexander Saunders & Co., 
New York, and used for precision in- 
vestment casting. 


reduction mills operate as slow as 150 
f.p.m.—one modern one at 3,850 f.p.m. 
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Speeds of strip mills are being stepped 
up 50% over prewar. Rod and bar 
mills will be more rugged in design 
to take heavier drafts. Tube mills are 
being stepped up 30% in speed. 

The trend is in the direction of 
single purpose mills, say one for tin 
plate, and one for sheets. Electronic 
controls are being widely applied— 
amplidynes control generators, gener- 
ator voltage, load balance between twin 
drives, control the tension reel, ohmit- 
drop compensation and indicating ten- 
siometers. New, too, are high-speed 
counting devices, X-ray thickness gages 
for electrolytic tinning. 

On one of the most modern elec- 
trolytic tin-plating lines, motors are 
installed in pairs, one to drive the up- 
per roll and the other the lower roll. 
The motors are d.c. with heavy drop- 
ping speed so they will slow down if 
one should operate faster than the 
other, rather than slip the roll on the 
metal. 

The world’s first continuous seam- 
less pipe mill is being built to turn 
out long lengths of pipe at 2,000 f.p.m. 
The usual five operations in seamless 
tube manufacture is being combined 
into one in this plant at Lorain, Ohio. 

Kennametal, Inc., has developed a 
solid tungsten carbide roll for cold 
metal strip mills, with high strength, 
hardness and modulus of elasticity two 
or three times that of steel. Its uni- 
form, close-grained structure gives high 
polish to both rolls and strip. It is now 
working on nickel strip, but is also 
good for carbon and stainless steel. 
Mackintosh-Hemphill Co. has intro- 
duced a “Nitronite D” roll, working 
faces of which have a sclerescope hard- 
ness of 85 to 90. 

During the year it was demonstrated 
that magnesium ingots can be rolled 
into sheets on mills designed for steel 


With the sudden cessation of war 
production, the making of parts from 
powder metals dropped to an extreme- 
ly low point late in 1945 and early in 
1946. However, activity continued 
among producers of powder metal parts 
to find new uses for their products, im- 
proving production methods and wid- 
ening the range of materials used. 

One outstanding development which 
makes use of what are in effect powder 
metals is a method by which steel chips 


with only minor, if any, adjustments. 


Wire Drawing 


In wire processing there is a ten- 
dency to eliminate the old-fashioned 
“sull and lime” coat in favor of coat- 
ing compounds that have an alkali 
base, plus resinates, phosphates, sili- 
cates, borax, or combinations of these 
materials. Most are claimed to be cor- 
rosion resistant, although some are not. 
There is some question as to their 
value, although they do speed up the 
process and eliminate all the lining 
after coating. One expert states that 
there is more scraped and out-of-round 
wire produced with the new style “no- 
lime” than by older methods. 

In copper it is becoming a “must” 
to make small sizes of magnet wire, 
0.003-in. and larger, from rods that 
are shaved. A tentative process for 
many years, it is now here to stay and 
is practiced by 20 wire mills. The 
shaving eliminates all oxides, slivers 
and other defects. The trend in the di- 
rection of stainless steel for wire prod- 
ucts — particularly 18:8 — progresses 
fast. The 1946 stainless wire output 
set a record. 

It is generally recognized that dia- 
mond dies are used for drawing the 
smaller wire diameters, while carbide 
dies dominate the large wire field. 
Now, according to Carboloy Co., steel 
wire as small as 0.005-in. is being 
drawn through carbides. The general 
commercial limit is 0.010 in. Some 
low carbon small steel wire is now be- 
ing drawn as fast as 2,200 f.p.m. As 
to comparative speeds between steel 
and carbide dies, speeds of 300 to 400 
f.p.m. for steel dies compares with 
1600 f.p.m. for carbide dies. 

Jones & Laughlin, Wire Rope Div., 
has installed Thy-mo-trol wire winding 


Powder Metallurgy 


resulting from a machining operation 
are used to produce automotive parts 
such as bearing lock sleeves. One such 
product, made from SAE 1112 steel, 
has a hardness of 78 to 90 Rockwell B 
and can withstand a minimum load of 
2500 Ib. before fracture. 

Dry chips from the machining oper- 
ation are shredded to reduce their size. 
The small chips are then briquetted 
under 400-ton pressure. Final inside 
dimensions are reached in this opera- 





units which triple production per wi: d- 
ing line. They are now winding o\ er 
4,000 miles of wire in 24 hr. 


Extruding 


Developments in extruding were 
most conspicuous among the light 
metals. Major advances have been in 
the newer alloys among the light 
metals. 

It has been reported that discovery 
of a German method for the cold ex. 
trusion of steel shapes may open up 
an entirely new field in ferrous metal 
processing. The process was developed 
during the war by two German firms 
where cartridge cases, airplane landing 
gear cylinders and fuse bases were ex- 
truded from cold steel. Steel which 
has been bonderized is made to flow 
under pressure into specially designed 
dies and molds. Many annealing, 
pickling and machining operations are 
eliminated. The phosphate treatment 
serves as a lubricant and lubricant 
carrier. 

In the light metals field, during 
1946, the commercial demand for mag- 
nesium extrusions became firmly estab- 
lished. The anticipated slump follow- 
ing the cancellation of war require- 
ments never materialized, and by the 
second quarter of 1946 the backlog of 
orders exceeded that of war years. 

Compared with the prewar period 
when Dow Chemical Co. and American 
Magnesium Corp. could alone more 
than supply the demand, the facilities 
of these suppliers are now taxed to 
Capacity, as are those of White Metal 
Rolling & Stamping Co. and Revere 
Copper & Brass Co., both of whom 
started extruding magnesium during 
the war. In addition, the National 
Magnesium Co. is now installing extru- 
sion presses and will soon be in opera- 
t10n. 


tion. The brittle briquettes are then 
heated to 1850 F in a controlled atmos- 
phere furnace. This operation is simply 
to aid further forming, so parts are held 
at heat for only 15 min. Next the hot 
parts pass through another press where 
the outer dimensions are formed. The 
effect of this operation is to provide the 
necessary dense structure. Trimmi: 
and cold-coining complete the parts. 

During the past year informatiot 
was published on the use of ultra-fin 
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metal powders in producing high den- 
parts at relatively low pressures. 
Results show that high hardness can be 
chieved in parts when such powders 
are used. However, it was learned that 
such powders when used alone have 
poor flow characteristics. Thus, ultra- 
fine powders become most valuable 
when mixed with larger particles or in 
mixing alloyed or composite parts. 
Carbusintering is the name applied 
© to anew method which combines sin- 
rering and pack-carburizing. Iron pow- 
der is compacted at various pressures, 
packed in a carburizing compound and 
sintered at 1700 F for periods of 2, 4 
and 8 hr. Investigation showed that 
best results were obtained with a sinter- 
ing period of 4 hr. With an iron pow- 
der that, processed by standard proce- 
dures, gave a hardness of Rockwell 13 
B and a tensile strength of 13,000 psi., 
the following physicals were achieved: 
hardness (as quenched in water), Rock- 
well 52 C; tensile strength, 66,000 psi. 
The case depth resulting from this 
method was 0.04 in., with a case carbon 
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content of 1.25%. 

During the year many reports on 
German practice in powder metallurgy 
became available through government 
agencies that have sent technical mis- 
sions to Europe. Nothing of a particu- 
larly startling mature has yet been re- 


As has been true in past years of 
this, one of our oldest metal forming 
operations, forging showed some prog- 
ress during 1946 although most such 
development was in the nature of re- 
finement in processing rather than be- 
ing of a revolutionary nature. 

One development which is likely to 
have a rather far-reaching effect is a 
method of forging rounds of high alloy 
steels in diameters up to 12 in. Previ- 
ously, the practical size limit was 5 in. 

below. Barium Steel & Forge, Inc., 

| the cooperation of the metallurgi- 

taft of Jessop Steel Co., perfected 
process which can be carried on 
either hammer or press forging 
pment. Normally, rounds are pro- 

| by converting square billets pro- 

vely by means of flat dies through 

nal and other multi-faced shapes 

i round shape is achieved. On 

sizes, this method resulted in high 

| losses because of center rupture 
rst and in faulty steel because of 
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Typical press forging die for producing truck hubs in four blows at one heat. The forging 


is almost entirely pierced to help reduce its weight. 


vealed, although additional reports con- 
tinue to be made public. 

Since it has been proved that powder 
metal parts can be made of materials 
that resist the effects of wear and high 
temperatures, investigations are contin- 
uing in this field. Particular interest is 


Forging 


improper carbide distribution. Barium’s 
new method involves use of a flat top 
die and a V-shaped bottom die. The 
V-shaped die restricts sidewise spread- 
ing of the billet and reduces by half 
the strain characteristics normally 
caused by the forging action. 
Atmosphere forging which has long 
been advocated has now become a 
reality, and details of a few of the in- 
stallations previously made are now be- 
coming known. One installation in- 
volves the forging of steel of compara- 
tively thin section. Because of the limi- 
tations involved in the product, it was 
highly important that there be no scal- 
ing, surface irregularities or decarburi- 
zation. Controlled atmosphere furnaces 
are installed adjacent to each forging 
press. The metal is heated to forging 
temperature and then one blow of the 
press is struck. Then, between each 
subsequent blow, the metal is reheated. 
When necessary the parts are cleaned 
between forging blows so that if any 





shown in the possibilities of using spe- 
cial powder combinations for such 
parts as turbine blades, supercharger 
buckets and the like. One possibility 
which seems near to realization is the 
use of metal powders bonded together 
with ceramic or refractory materials. 


slight scale appears during the separate 
blows it is not hammered into the sur- 
face. 

Forging equipment continues to in- 
crease in size. Recently there was in- 
stalled an 18,000-ton die forging press 
which is intended largely for producing 
massive magnesium and high alloy 
aluminum forgings. Since these mate- 
rials require somewhat special treat- 
ments in forging, the press is designed 
with heat-treating and auxiliary equip- 
ment that is specifically adapted to this 
application. Forgings up to 12-ft. long 
and 6-ft. wide can be handled on this 
press, which was engineered and built 
by Mesta. 

There was no new forging equip- 
ment announced during 1946 that rep- 
resented a basic change in the process, 
although both methods and equipment 
were improved so that press forgings 
could compete with hammer forgings, 
as well as castings, on large, heavy 
parts. For instance, parts that reach a 














diameter of 9 ft. or more or that weigh 
upwards of 2 tons are not too rare. 
Perhaps improvements in the older 
types of forging equipment, board 
hammers in particular, have come about 
because of the surge of other methods. 
Regardless of the reason, board ham- 
mers have been improved in design so 
they are capable of handling many jobs 
where close tolerances are necessary, or 


Stampings and other pressformed 
parts continued during 1946 to move 
into fields once considered almost 
sacred to other processes. Particularly 
noteworthy is the large-scale produc- 
tion of bathtubs and other large bath- 
room and kitchen equipment. With 
the exception of special products of 
this nature made of stainless steel and 
Monel, most such tubs, tanks and sinks 
were castings. The change of produc- 
tion methods comes primarily for two 
reasons. First, the terrific demand for 
housing led to a need for such items 
that was impossible of being met by 
the foundries. Second, the large press 
capacity of the country sought some- 
thing to keep itself busy and to make 
use of the enormous technological ad- 
vances resulting from the war. 

1946 also saw many builders of 
boats, canoes and other pleasure craft 
resort to stainless steel, plywoods and 
the light metals for their products. All 
of these materials can and are being 
formed in large sections by means of 
presses. Heated dies are required for 
the forming of plywoods, but likewise 
such dies are also required for mag- 
nesium. 

Both of the previously mentioned 
facts would seem to indicate that many 
more materials can be considered for 
a wide variety of products. In other 
words, restrictions once imposed by tra- 
dition, which required that certain pro- 
ducts be produced by only one method, 
are now passing into the discard. 

One of the newer pressforming op- 
erations is the bulging of metals in 
hydraulic presses. An outstanding ex- 


Many of us, it seems, were looking 
forward to a rash of new and startling 
machine tools and machining methods 
to appear during 1946, but to a large 








where competitive conditions require 
that parts that are forged entail a mini- 
mum of machining to bring them to 
final size. For here, too, it has been 
found that higher costs of precision 
built equipment and carefully designed 
dies are more than offset by reduced 
costs resulting from lowered scrap 
losses, less material waste and, finally, 
less machining. 
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ample of the type of work done is in 
the making of stainless steel dairy 
equipment by International Harvester 
Co. In this operation segmental dies 
are employed for facility in loading and 
unloading work. When pressure is ap- 
plied, the dies form a seal around the 
mouth of the drawn part. After seal- 
ing, hydraulic fluid is allowed to flow 
inside the piece and fills it out by 
forcing it against the dies. Pressures 
up to 3,000 psi. are used here. Bulging 
is used to produce a cylinder which is 
narrower at the mouth than through 
the body. 

Bulging is also employed to make 
parts of aluminum alloys. Here the 
high strength alloys are found to be 
much more readily formable if they are 
heated to about 400 F. Pressures, as 
with stainless steel, are up to 4,000 psi. 

Piercing or perforating of sheet met- 
als in presses has come in for consider- 
able attention during the past year. In 
such operations holes or slits are 
punched through the metal with punch 
and die sets. Most materials including 
aluminum, brass, nickel, as well as 
stainless, carbon and high strength 
steels can be thus processed. One ex- 
ample of perforating is a case where 
more than 600 staggered holes 0.031- 
in. in dia. are punched per sq. in.; 
another requires 3/32-in. holes on 
5/32-in. centers, with 35 holes per sq. 
in. 

One new press designed specifically 
for perforating has a capacity of 75 
tons, will take sheets up to 40-in. wide, 
and provides a range of from 180 to 
360 strokes per min. Much of the 


Machining 


extent there was little realization of 
this expectation. There were some new 
ideas put before the metalworking pub- 
lic last year, but with rare exceptions 


The forging of brass has been y stly 
improved by the development of pe. 
cial equipment, and by a combinarion 
of operations whereby extruded brass 
shapes are finally forged to final shape. 
There are relatively few brass forvers, 
but the reduction in cost through im. 
proved forging methods makes possible 
the more widespread application of 
brass. 


success of perforating on a production 
basis depends on the press feeding 
mechanism. The press provides feeds 
in increments of 1/64 in., with a maxi- 
mum feed per stroke of 5/8 in. 

Drawing and piercing are combined 
in a new single-action hydraulic press 
of 1500-ton capacity which is being 
used to produce stainless steel evapora- 
tor plates for home refrigerators. The 
same press also can be used to produce 
blanked, stamped, formed, trimmed and 
embossed parts from sheet metal. 

It has been determined that sheet 
steel is formed by the Guerin process 
on hydraulic presses as satisfactorily as 
aluminum alloys and more easily than 
some. In this process, rubber pads re- 
place the upper dies normally used on 
presses. Corrosion-resistant steel up to 
0.050-in. thick and ordinary automotive 
body steels as thick as 0.156 in. are 
readily formed in this way. In addition 
to being suitable for the forming of 
parts of relatively simple contour, this 
method is likely to be used widely in 
the starter stage for parts of more 
severe contour. Forming can be don 
over cast phenolic dies for smaller 
parts and Kirksite for the larger pieces 

Producers of stampings are learning 
to produce parts of stainless-clad steel 
which is surprisingly easy to form 
With the clad material, one draw 
often sufficient as compared to two of 
three if solid stainless were being used 
A big source of stamped and draws 
parts of clad materials is expected in 
the automotive industry, which is 4 
ready using them for bumpers and 
similar applications. 





builders of machine tools were too Dus 
meeting demands for current model'| 
to devote much time or effort to ne" 
development. | 
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More fabricators will become 
accustomed to machining mag- 
This 
photo shows radius milling of 
a magnesium alloy part in the 
Warren McArthur plant. 


nesium and its alloys. 


One of the outstanding new ideas is 
the Mult-Au-Matic spacer for use on 
sensitive and radial drills. The spacer, 
when it becomes widely applied, will 
do much toward the elimination of 
drill jigs. Most any arrangement of 
holes can be made within the range of 
| the device and automatically repeated 
as often as necessary. (This method is 
fully described in a separate article in 
this issue of MATERIALS & METHODS.) 
A new lathe introduced by the R. K. 
LeBlond Machine Tool Co. is provided 
with dual drives which provide 12 
spindle speeds. The top four speeds— 
of the range required for the best 
utilization of carbide tools—are by 
lirect belt drive. High speeds are 540, 
82, 1140 and 1800 rpm. Low speeds 
attained through a gear train are 28, 
11, 60, 95, 134, 193 and 445 rpm. All 
spindle speeds are controlled by a 
single lever. 
Also developed in the line of lathes 
of Monarch Machine Tool Co. is a 
simplified version of the conventional 
base and headstock which uses 
from one to three special motor-driven 
olslides to permit turning, facing and 
boring from almost any 


lathe 


operations 
ingle 
\ll types of cylindrical, flanged and 
nical parts can now be produced by 
a method known as roto-shaving. By 
this method both work and tool rotate 
and through such operation it is pos- 
sible to remove up to 0.020-in. of 
material. Parts to be processed by roto- 
shaving can come to the machine in 
he rough machined state and finished 
) grinding tolerances with surfaces as 
smooth as those obtained through green 
ling. 
itbide-tipped hobs have been ap- 
to the machining of phenolic lam- 
gears with highly successful re- 
Although such hobs cost about 
times as much as high-speed steel 
life between grinds is extremely 
ind output is approximately 40% 


er phases of machining have 
steps to extract all the advantages 
nt in carbide tools. Two major 
ers of milling machines have 
ed their lines to include millers 
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designed specifically for carbide mill- 
ing. Such machines are of heavier con- 
struction than standard models, have 
more powerful drives and heavier spin- 
dles. Construction of the millers pro- 
vides the fly-wheel effect necessary to 
the most satisfactory carbide milling. 

Too, solid carbide drills have now 
been made available in the smaller 
sizes. Such drills are particularly suited 
to working on cast iron, brass, bronze, 
magnesium, aluminum and most non- 
metallic materials. 

So that small pieces can be milled 
faster, a new milling machine has been 
made available which provides two 
spindles, each independently driven. 
With such a machine two opposite sur- 
faces of a small piece can be machined 
at the same time. Spindles are hori- 
zontal and opposed and have indepen- 
dent vertical adjustments, whereby cuts 


can be taken at different relative 
heights. 
A faster method of producing 


straight bevel gears is provided by a 
new machine known as the Revacycle. 
By the Revacycle process, bevel gear 
teeth are generated from solid metal 
in one cut. In this machine the blank 
is held motionless while the cutter 
rotates in a horizontal plane and turns 
continuously at a steady rate. Tooth 
form is attained by a combination of 































the cutter’s motion and its shape. The 
cutter contains roughing, semi-finishing 
and finishing blades. 

Centerless thread grinding has sim- 
plified the production of numerous 
threaded parts whether straight cylin- 
ders or headed pieces. By the use of 
centerless thread grinding it is now 
possible to thread iron powder metal 
parts—something that was not possible 
on a production basis in the past. The 
only centerless thread grinder yet avail- 
able uses the crushed wheel method of 
forming threads so the machine is pro- 
vided with an automatic crushing 
dresser. 

During the past few years there has 
been considerable attention paid to 
methods of duplicating difficult dies, 
molds and other products through the 
use of tracer controlled mechanisms. 
Most such work has been done on mill- 
ing machines and die sinkers, but now 
tracing mechanisms are being widely 
applied to lathes. Several lathe pro- 
ducers have developed their own sys- 
tems of following, but others have 
adapted existing mechanisms. Steps, 
tapers, curved surfaces and the like can 
now be produced on lathes speedily 
and with little need for skilled help 
other than that required to turn out the 
original part or make a master tern- 
plate. 








This diversified field continued to 
progress steadily with the introduction 
of some completely new developments 
and further refinement of older ad- 
vances. In the field of metallic arc 
welding, principal advances seem to be 
in the application of improved types of 
electrodes developed previously. The 
ferritic electrodes, which underwent the 
initial development work during the 
war, saw increased practical use for 
welding materials such as hardenable 
steels, cold rolled steels, high-sulfur 
free-machining steels used in mold and 
die work, steel castings and high carbon 
steels. The electrodes consist of a mild 
steel core wire and a coating similar 
to that used on stainless steel electrodes. 
Their outstanding characteristic is the 
ability to deposit weld metal with a 
minimum generation of hydrogen. Two 
types are now generally available: one 
producing weld metal of about 60,000 
psi, and the other giving higher 
strength welds of 90,000 to 100,000 
psi. 

Another new type of welding elec- 
trode, developed in Holland, combines 
the characteristics of touch welding, 
self starting and re-ignition. The weld- 
ing technique using this electrode is 
called contact arc welding. The elec- 
trode has a very heavy conductive coat- 
ing. A great part of the iron from the 


core wire is contained in the coating, 


and this iron is deposited in the weld. 
In welding, the electrode is held in 


direct contact with the work piece. 


Welding, Joining, Fastening, Cutting 


When welding by this method, particu- 

larly in the flat and horizontal posi- 

tions, there is less fatgue, and, because 

of the special form of penetration, un- 

dercutting is minimized. Also, heavier 

electrodes and currents can be used in 
many Cases. 

In order to eliminate hot cracking in 
the welds of manual arc welded nickel- 
chromium-iron alloys containing 35 to 
80% nickel and 15 to 20% chromium, 
an electrode of nickel, chromium, and 
iron with some columbium was devel- 
oped. It was found that silicon was the 
responsible factor for the hot cracking 
and that the introduction of columbium 
into the weld in a ratio directly pro- 
portional to the silicon content would 
eliminate the cracking. Another new 
welding rod was developed using high 
nickel alloys for the making of machin- 
able welds in cast iron. 

Marked advance has been made dur- 
ing the year in the application of the 
inert gas shielded arc welding process. 
First introduced during the war, the 
equipment has been improved and 
welding procedures developed for vir- 
tually all metals and alloys. The process 
employs the use of a tungsten arc oper- 
ating within a shield of inert gas. 
Helium was originally used; later argon 
was introduced and now is widely em- 
ployed, one of the chief reasons being 
its comparatively low cost. Also, in the 
welding of aluminum, no flux is re- 
quired with argon. In welding other 
metals and alloys no flux is required 



























when using either helium or argon 
Some investigations were conduct ed ti 
determine the relative quality of weld 
produced using argon and helium, and 
the results of one such investigation 
seems to indicate that a helium shield 
produces superior results on virtually 
all metals but aluminum. However 
this question has not yet been answered 
conclusively. 

In the field of resistance welding 
most developments were in equipment 
improvements. New, larger and full 
automatic welding machines were built 
to meet special production require. 
ments. Multiple-electrode spot welders 
are now being built with as many ; 
100 pairs of electrodes. Further elec 
in the use of storage battery power for 
resistance welding was made with the 
development of a storage battery spe 
cifically designed for this purpose. 

Three different methods for cutting 
ferrous and nonferrous materials wer: 
introduced during the past twelve 
months or so. All three are a significa 
achievement and will solve one of the 
most bothersome problems encountered 
in many metal processing operations 
Perhaps their biggest application is in 
the cutting of stainless and other alloy 
steels. | 

The powder-cutting and scarfing 
process developed by Linde uses 
finely divided iron-rich powder, which 
is ejected into the oxygen stream 
burns, creating a high temperature te- 
action to cut the material. The process 
is applicable to cutting or scarfing prac 
tically all ferrous and _ nonferrous 
metals. 

In the method developed by Air Re: 
duction Co., a chemical flux is fed 
through the oxygen stream to react 
with the refractory oxides of chromium 
and nickel rendering possible the cut- 
ting of stainless steel. 

The third method developed }y 


Arcos Corp. uses a fine point concen: 


tration of heat generated by an electri 
arc and a stream of oxygen. The ar 


is established between a coated tubular 


rod (consumed in the operation 


through which the oxygen flows, an¢ 


the metal being cut. Practically all th 
metals commonly 


used for fabricated 


Templet guided flame cutting 
equipment has become an in- 
creasingly popular method for 
producing quantities of irregu- 
lar flat shapes. (Photo: Cour- 
tesy Linde Air Products Co.) 
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METHODS. ) 

Interest continued high in hard sur- 
facing as a means of maintaining and 
prolonging the life of wear resistant 
parts. Hard surfacing also saw widen- 
ing application in the initial produc- 
rion of wear resistant parts; the design 
of many such parts now specifies a 
hard surface overlay. Many new hard 
surfacing rods were introduced, but 

‘ there were none that might be consid- 

Pered as mew and distinctly different. 
A powder dispenser unit for semi- 
automatically applying granules of 
crushed tungsten carbide on base metals 
was announced and is still in the de- 

) velopment stage. 

| Several unique methods of applying 
‘hard surfacing materials were brought 
forth this year. In one of these, com- 


Perhaps the most significant aspect 
of recent progress in the heating and 
heat treating field is the trend toward 
mechanization of the processes. The 
old concept which had all the heat 
treating Operations performed in one 
location and often separated from the 
production line is being discarded and 
the mass production technique is being 
applied. For example, in the produc- 
tion of machine gears a particular sec- 
tion of the heat-treat department is 
located in the production line wherever 
the sequence of manufacture requires 
a heat treating operation. 

This new trend calls for advances in 
control, methods and techniques of 
heating, and work handling. During 
the past year, the equipment manufac- 
turers have been preoccupied in ful- 
filling these needs. There have been 
}Many improvements and developments 
» ‘0 automatic handling equipment for 
ue production heat treating of parts, 
plarge and small. New heating tech- 
ques by induction, liquid bath, and 
ired method and electronic instru- 
‘ation for more accurate and ver- 

control of the processing have 
been perfected. 
lications 


— 


it NT 


sti 


of controlled atmos- 
to production heat-treating op- 
is have also been extended during 
| t year. In many cases older batch 
€£ ntinuous furnaces of non-atmos- 
q type have been redesigned for 











positions of powdered metals together 
with suitable fluxes are projected 
through the flame of a specially de- 
signed torch onto the work surface. The 
method is also said to be applicable to 
welding and brazing. 

In two other processes the hard sur- 
facing alloy is either sprayed in pow- 
dered form through a newly developed 
powder metallizing unit, or a special 
plastic-bonded rod is fed through a 
wire metallizing gun. The overlay of 
the hard surfacing material is then 
bonded to the base metal by either an 
oxyacetylene torch, induction equip- 
ment or a controlled atmosphere fur- 
nace. 

In mechanical fastening, research 
projects continued on the very common 
problem in industry of bolt failures 
during fabrication. One such investiga- 
tion reached a conclusion that in a 
failure the bolt is pulled off rather 


Heating and Heat Treating 


use with atmospheres. Design im- 
provements include maintaining gas 
tightness, closer control of temperatures 
and gas compositions. These improve- 
ments have made it possible in some 
cases to obtain chemical and physical 
characteristics in parts made of low- 
alloy steels (and in some cases plain 
carbon steels) at least equal to those 
obtained with steels of higher alloy 
content formerly used. 

The use of “carbon restoration” proc- 
esses for restoring carbon to the surface 
of decarburized steel is increasing by 
leaps and bounds, and is one of the 
outstanding trends in steel treating. 
Also outstanding in the field of atmos- 
phere generation is the new Neutralene 
gas producer which manufactures Coo- 
free, dry combusted gas atmospheres 
for the prevention of decarburization 
during heat treatment. This unit is 
more economical to install and operate 
than previous units and occupies but a 
fraction of the space formerly needed 
for such equipment. 

During the past two years extensive 
research work was devoted to a study 
of the carburizing process. The results, 
which include the complete knowledge 
of the chemistry involved in carburi- 
zation, can now be used for production 
applications. It is possible to determine 
the exact atmosphere composition and 
other factors necessary to produce any 
desired surface characteristics in steel 


than twisted off. Projects are now 
under way to determine just how much 
torque wrench effort should be applied 
to obtain the optimum clamping force 
for ordinary sizes of low-carbon, rolled 
thread bolts. 

Early last year, standards groups in 
the United States, Canada and Great 
Britain agreed on the unification of 
screw thread standards. The new uni- 
fied basic form of thread has an angle 
of 60 deg. and a rounded crest and 
root. 

An alloy steel rivet developed during 
the war for military aircraft is now 
going into commercial planes, truck 
trailers and other civilian items. The 
rivet is a combination of a heat-treated 
alloy steel body and a deformable alu- 
minum collar which permits the defor- 
mation necessary for riveting without 
altering the high strength body of the 


rivet. 


parts by carburization. 

Another significant development in 
carburization is the new technique 
termed “suspended carburization.” It 
is possible with this process to leave 
the work in the carburizing furnace up 
to 72 hr. without change in physical 
characteristics. Thus, where work sched- 
ules or other circumstances are such as 
to prevent removal of the charge after 
the normal treating period, this tech- 
nique can be used. 

The past year saw wider acceptance 
and more general understanding of the 
martempering and austempering tech- 
niques. These two processes have now 
definitely passed beyond the experi- 
mental stage. Intricate shaped tools and 
dies can now be heat treated with mini- 
mum distortion and no cracking. 

High interest in the use of stainless 
steels placed emphasis on the develop- 
ment of improved furnaces and meth- 
ods for annealing stainless steel. An 
improved salt bath method has been 
developed. Previously the annealing of 
stainless steel required two operations: 
annealing and descaling. By utilizing a 
specially designed salt bath, operating 
at around 1850 F, the material is heated 
to the desired temperature without oxi- 
dation; any initial scale present is re- 
moved during the heating and quench- 
ing period. 

Another advance in salt bath heat 
treating was the development of a 
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rectified high-speed-steel-hardening salt 
bath. Previously, high temperature salt 
baths had a tendency to decarburize the 


steel surface; this was eliminated by 
using a graphite rod which furnishes 
the necessary carbon to reduce the ob- 
jectionable oxides in the bath, thus pre- 
venting the use of carbon from the 
steel. 

There have been no outstanding new 
methods or equipment introduced for 


A continued, steady and natural ad- 
vance in improvements of equipment 
and techniques, and in the formulation 
of cleaning materials marked the metal 
cleaning and pickling field. The trend 
is toward the solving of specific prob- 
lems because the multiplicity of metals 
and alloys and their treatment is recog- 
nized. Another noticeable trend is to- 
ward a more scientific approach to 
cleaning problems. There is much un- 
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in this special multiple 
spot welder, electric eye 
rays activate a battery of 
welding electrodes. An 
almost unlimited number 
of combinations can be 
worked out. (Photo: Cour- 
tesy Pullman-Standard Car 
Mfg. Co.) 


heating of steel for rolling and forming 
operations. Interest continues over the 
comparative advantages of ingot heat- 
ing furnace types—the regenerative 
pits and the various types of one-way 
fired pits. There has been recent agita- 
tion in favor of further simplification 
of one-way fired pits. The increased 
use of rotary hearth furnaces for billet 
heating, which gained impetus during 
the war, continued. 


Cleaning and Pickling 


correlated information on the subject 
which groups, such as the A.S.T.M. 
committee on soaps and other deter- 
gents, are now in the process of evalu- 
ating. Their object is to provide meth- 
ods and specifications for the cleaning 
industry. 

In most cleaning processes, and in 
pickling, preference continued high for 
equipment which is completely auto- 
matic and adaptable to various cleaning 


Although there were no major ne, 
developments in induction heating. th 
method of heating found many pe, 
and varied applications in the n elting 
forming and heat treatment of meta), 
as well as in the laboratory. Inductio, 
heating for forging is particularly jp, 
creasing in popularity. Refinemens 
such as automatically timed heaters an¢ 
conveyor systems for induction h 
were also introduced. 

Another refinement was the intro, 
duction of the use of flexible lead 
making the equipment more po rrtable 
so that it is possible in many ap plica 
tions to move the induction units x 
work pieces. Within the past ty 
months a portable gun-type inductiop 
heater was announced by Tocco. Thi 
device is designed primarily for heating 
parts which cannot be efficiently set-up 
in standard induction heating equip 
ment. It can be used for heat treating 
small parts or spot areas, for brazing 
and other heating jobs. 

Important is the introduction of 
new internally heated salt bath furnac 
which is designed to provide automa 
renewing of electrodes which are per 
manently sealed in among the refra 
tory matter at the bottom of the fur 


rs and 
‘ating 


nace. Perpetuation of electrodes is sai‘ 


to be achieved by utilizing the chemic: 
action between oxides 
rods in the bath. 

In quenching, dilute caustic sod 
solutions have proved successful for u 
with many forged steel parts and int 
heat treatment of 
steels. In those places where such soli 
tions have completely replaced water: 
a quenching medium, the following a 
vantages are claimed: rapid heat wit! 
drawal, more uniform results, and rel 
tively low cost. (A description of ti 
quenching method as employed by tw 
companies is included in the featu 
article section of this issue of Mat! 
RIALS & METHODS. ) 


cycles. Some of the machines develop* 
can be used as a single stage washer, 


can handle a number of successive Of 


erations, such as alkaline, acid, or n¢! 
tral. 
care of a series of different opera 


such as washing, rinsing, drying, pic 


ling, and cyanide treatment. 


and graphite 


water-hardenin: 


They can also be changed to tax 
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It has been found that where thet 


are a relatively large number of pro 


esses through which the work must £ 
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ney 
, this Hche le: 


th of a regular conveyor ma- 
new Mechine becomes excessive. In this type 
ting of work a “grasshopper type ‘machine 
etal, Eis being adopted. The work is loaded 
ction Minto crates or hung from fixtures. These 
y in. [eeare then put on conveyor chains and 
nents fmmadvanced automatically through the 
Sanjfevarious processing steps. Because a 
ating Earge amount of work can be put in a 
rate or on a fixture with a minimum 
Hf surface area, the size of the cleaning 















lead nachine can therefore be kept within 

table ractical limits. ; 

plica. fee 10 electrocleaning, investigations as 

its pro the nature of the surface of electro- 
twofeleaned steels were conducted by dif- 

Ictiog Mfraction methods. It was learned that 
Thi “clean” metal surface is actually 


satin &plmed with some chemical compound 
etypfeet the base metal, or some compound 
>f elements in the cleaning solution. 


quip: , pam 
satin f | A number of cleaning compositions 
-azino§ were introduced last year. A majority 


bf them are specially designed for spe- 
of .peific operations. Among them are self- 


Irnace 
Matic 
e per 
refrac 
e fu. E9 
is said ) The recent years have seen finishing 
emicalf tke on new and added importance in 


aphitef fhe metalworking industries, and this 
ist year was no exception. Many 
sop Promising developments were intro- 
for usp @uced and the results of a number of 
in thf Mesearch projects were put into practi- 
deningf @! use. 
h soluf ™ In the electroplating field there was 
ater a} @great increase in bright nickel plat- 


ing a¢} Mg, bright copper plating, high-speed 
+ withp@pper plating, and electroplating on 





d rel} @minum. The bright nickel plating 
of thi} MFocess was augmented by a method 
by tw) @ving “semi-bright” deposits of good 
featur} Melting qualities. Since there is a cri- 
Matt} @fal shortage of skilled polishers, this 
Maracteristic is of significant impor- 
ce because it decreases polishing and 
milling operations. Developments in 
sh-speed nickel plating baths now 
rmit deposition at higher current 
Nsities than previously, thus increas- 

relope| MMB production. 
her, 0) WBright copper plating, which is ex- 
ive op eetcc to be of great importance in 
or nel} Bene zinc alloy die castings, particu- 
to tak Maly n undercoat for either nickel 
ration) am“ ium or both, is now a reality. 
y, pick! ae 1 has been introduced which 
little or no change in equip- 
e thet! @ n for ordinary copper plating. 
f pro) a Ss entirely eliminated through 
yust £0)" of plating—an important con- 


emulsifying, water-mixable solvents for 
light cleaning of steel and aluminum; 
soak tank cleaners for cleaning alumi- 
num alloys before anodizing, phospha- 
tizing and other operations; special 
pickling and descaling compounds; and 
a solution for pickling aluminum and 
aluminum alloys that eliminates the 
acid hazards. Emulsion cleaners were 
more widely used to replace chlorinated 
solvent degreasers because of the chlori- 
nate solvents shortage. 

In blast cleaning, much of the work 
this year centered about the develop- 
ment of equipment of the semi-auto- 
matic type. The machines in most cases 
are employed to convey or carry the 
work to and through the blast stream 
in a manner so as to turn the work 
over and over to present all the sur- 
faces of the work to the blast streams. 
The revolving and advancing of rods— 
round, hex or square—through a cen- 
trifugal blast stream is another equip- 
ment development. 


Finishing and Coating 


sideration when handling zinc and 
other soft metal parts. If steel is plated 
and scratches show through, the copper 
surface can be buffed without difficulty. 
It is a simple matter to convert conven- 
tional copper plating solutions to 
bright copper requirement. (For com- 
plete details of this process, see the 
article “A New Process for Bright Cop- 
per Plating” in this issue of MATE- 
RIALS & METHODS. ) 

An interesting development reported 
by the National Bureau of Standards 
is the deposition of nickel on steel by 
chemical reduction. Semi-bright, ad- 
herent deposits are produced which are 
comparable to electrodeposits in cor- 
rosion resistant properties. The process 
will be of value in coating jobs, such 
as the insides of small holes, where 
electroplating is impractical or ex- 
tremely difficult. 

The techniques developed during the 
war for nickel plating the interior of 
steel pipe, were made commercially 
available. The process can be used on 
pipe sizes up to 18-in. dia. with coating 
thicknesses from 0.005- to 0.1-in. In- 
terest also continued in lead coatings 
on steel which came into such wide 
use during the war. 

A process for the electrodeposition 
of tungsten alloys, particularly those 
with iron, cobalt and nickel, was an- 


Common to all blast machines is the 
function of cleaning the abrasive for 
reuse. Removal of sand and fines from 
the spent abrasive is now possible by 
an air wash method and eliminates the 
use of troublesome screening. 

Precision tumbling, an important de- 
velopment of recent years, continued 
to be applied to deburring operations 
on a wide variety of parts. This process 
has the advantage of removing sharp 
edges without damaging the surface 
and at the same time controls dimen- 
sional loss. 

Sodium hydride has been applied on 
hard-to-clean jobs in which iron oxide 
scale is involved. By the sodium hy- 
dride method this type scale is reduced 
to “sponge iron.” First used on stain- 
less steel, this method of cleaning and 
descaling has been extended to many 
other ferrous alloys, although it will 
not entirely replace sulfuric acid pick- 
ling, especially on cheap grades of steel 
wire, where both methods now apply. 


nounced. The developments made in 
fluobrate plating solutions include lead- 
tin alloy plating and high-speed copper 
plating. 

The electrodeposition of metal on 
plastics is advancing rapidly. Metallized 
plastics are being widely employed in 
electrical and electronics engineering 
as well as for costume and novelty 
jewelry. 

Application of tin coatings directly 
to aluminum is now possible using 
supersonics. Supersonic waves produce 
vibrations on the aluminum sheet as 
it is dipped into the molten tin bath. 
The vibrations remove the oxide layer 
from the aluminum and replace it with 
the tin which alloys with the aluminum 
surface. 

The process of continuously coating 
sheet steel with aluminum by hot dip- 
ping, developed just prior to the war, 
received wide use in civilian produc- 
tion for the first time this year. The 
actual thickness of aluminum coating 
is about 0.001-in. on each side. It im- 
parts to the sheet good corrosion and 
heat resistance, and resistance to Oxi- 
dation at elevated temperatures up to 
900 F. 

The use of phosphate coatings as an 
aid in drawing became standard prac- 
tice in many plants during the past 
year. It is being used extensively in 

















seamless steel tube mills and other 
deep-drawing operations. A recent de- 
velopment makes it possible to obtain 
a phosphate coating on aluminum. It 
is applied by spray or immersion. 
Where color treatment of phosphate 
coatings is desired, a method is now 
available. The colors, which are gray, 
blue, purple, green and olive drab, re- 
sult from a chemical reaction when the 
parts are dipped in the coloring solu- 
tion. 

Blackening, using a cupric oxide 
coating in place of black nickel plat- 
ing, has been adopted for many appli- 
cations. Using a cupric oxide coating 
results in excellent adhesion of paint 
to brass. 

There have been a number of devel- 
opments in automatic painting equip- 


Many new finishes and coatings— 
some “brand” new, others developed 
during the war—were introduced last 
year. Among these are the new non- 
oxidizing synthetic enamels which cure 
at high temperatures (up to 700 F) 
in a minute or less. Their base is a 
thermosetting resin with high chemical 
resistance. Other newly developed fin- 
ishes are the synthetics, which dry as 
fast as lacquers. They can act as both 
priming coat and finish in one ofr 
multiple-coat applications. Improved 
vinyl finishes and modified synthetic 
rubbers, which are air drying or baked 
materials with high chemical resistance, 
have also been de veloped. Also, 100% 
solid resin-impregnating compounds 
were developed for electrical insulation. 

A new application of plastic coating 
is in the production of pipe for corro- 
sive applications, such as those encoun- 
tered in oil-well drilling. The inside of 


With the ever increasing demand 
for greater accuracy and higher quality 
in finished parts, testing and inspection 
has advanced in recent years to a new 
level of importance. Small companies, 
that only seldom scientifically inspected 
their end products or tested the mate- 
rials going into them, are now accept- 
ing engineering inspection and testing 
as an integral part of the manufactur- 
ing process. In addition, large organi- 
zations are not only increasing their 
testing and inspection facilities, but 


ment. For the first time equipment is 
available for handling a variety of 
parts simultaneously. The designs in- 
clude the stages of cleaning and chemi- 
cal surface treatment, applying the 
paint, and curing the finish. 

In polishing and buffing, some of 
the most important advances were the 
improvements of liquid polishes and 
the development of methods for spray- 
ing buffing compounds onto the buffing 
wheel. 

The adoption of finish honing, which 
involves the use of a tumbling barrel 
for deburring, was widespread. The 
parts are tumbled in sectional barrels 
with the proper abrasives; the burrs are 
removed in a much shorter time than 
formerly required without changing 
the finish dimensions. 


Coatings 


steel piping is covered with four coat- 
ings of an air-drying phenolic resin 
which withstands temperatures as high 
as 400 F and which must resist abra- 
sion, embrittlement and flaking. Most 
of this type pipe now produced is about 
414 in. in dia., but other sizes will 
become available, as will pipe so coated 
inside and out. 

A new finish which will probably 
see wide use is a spray coating that 
gives a hammered-finish appearance in 
a single application. The finish is 
smooth but looks rough and hides de- 
fects, such as weld marks and scratches, 
in the base metal. 

Black finishes, namely the oxide and 
chromate-containing oxide finishes, 
were improved and are now being 
widely used in the business machines. 

In the field of thin-film, removable 
rust preventive coatings the tendency 
has been away from grease type mate- 


Testing and Inspection 


also are rapidly changing many of their 
old ideas on the subject. The war pro- 
duction years taught them to apply in- 
spection and testing techniques at cri- 
tical points along the production line 
instead of only at the end and thus 
seek out the trouble at its source. 
These trends, particularly evident 
this year, have stimulated both the de- 
velopment of new testing and inspec- 
tion devices and the refinement of old 
ones. The emphasis is on practical, 
easy-to-operate instruments and equip- 


A new buffing machine has | en de 
veloped in which the buffing com poug; 
is sprayed on the buff. Many adyy, 
tages are claimed for this method oy 
the former method of using compound 
in stick form. The spray unit can 
adjusted to provide a continuous » 
intermittent spray, whichever may }, 
required. When using this machine the 
operator can use both hands to manipy. 
late the work. 

A new polishing method for sily¢ 
plated objects was perfected. The plate 
piece is put into a bath of silver cyani¢, 
solution just as in the regular platig, 
operation. However, a positive instey 
of a negative current is applied inte. 
mittently. The resulting luster of ty 
plating is comparable to that obtaing 
by hand buffing methods. 


rials and toward the solvent type pr 
ventives developed during the war 

material development, which will s 
use not only as a rust preventive } 
also as a surface protective means dw 
ing forming operations, is a peelabl 
plastic film, known as Liquid Envelop 
It is a film-forming resinous compouni 
carried in a volatile vehicle. It adhers 
tightly to the surface of metals eve 
during deep-cupping operations, by 
can be stripped from coated surface 
easily. In its use as a packaging mat 
rial it can be made to form an envelop 
on a framework of industrial tape co 
necting the outermost projections 

the part. Some producers of stainle 
steel are now producing sheet wit 
such a coating. In addition to servini 
as a protective coating, the plastic ac 
as a lubricant in drawing operation 
and in many cases makes unnecessi 
cleaning operations on stamped pat! 


ment which will take inspection a 
testing out of the laboratory and in 
the plant wherever possible for rout! 
and production line work. 

Put into practical use this year ha’ 
been the direct reading spectrograpi 
Heretofore, spectrographic analysis W 
strictly a laboratory procedure for sm 
volume work and too slow for mi 
production applications. With rhe ¢ 
rect reading spectrographs, the quail 
ties of a number of the elements pt 
ent in a material are obtained wit! 
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inutes by a single operator. 
of particular value to the metal 
roducing industry because now con- 
rol analyses can be made quickly and 
he high cost of holding hot metal is 
largely eliminated. At the Ford Motor 
‘o. a direct reading accessory was de- 
eloped for the spectrographic control 
f magnesium foundry heats which will 
nalyze accurately as many as 80 deter- 


Sinations an hour. 


New developments have also in- 


Lreased the practicality of X-ray dif- 
reaction. By former procedures hours 


ere required to perform a test. With 
he development of the Geiger-Counter 
‘ray spectrometer, the time element 
as been reduced so that information 
n the structures and physical states of 
jaterials can be gained in a matter of 
Iminutes. This is accomplished through 
the use of Geiger-Muller counter tubes 
snd a potentiometer recorder. The 
rounter tubes locate the characteristic 
beams; the pulses from the counter are 
ronditioned by electronic circuits and 
fed into a frequency meter circuit ar- 
ranged to drive a suitable indicating 
meter whose deflections indicate the 
Jocations and intensities of lines as 
Scanned. The recorder makes the unit 
Kompletely automatic by plotting the 
alues from the counter. 

§ The increased use of high tempera- 
ture service alloys has necessitated the 
Hevelopment of testing techniques at 
tlevated temperatures. For high tem- 





perature fatigue testing of materials in 
tension and compression, a machine of 
#0,000-Ib. capacity has been developed. 
It applies pulsating loads at a rate 
Bf 3,600 c.p.m. to a cylindrical speci- 


Imen and for specimen temperatures up 
0 1800 F. Work is under way on the 
evelopment of other apparatus and 
techniques for the direct determination 
Bf the properties of metals at high 
femperatures. 


A number of refinements in fatigue 


and simulated service testing machines 
Rave been made during the year, such 
Bs the Sonntag mechanical oscillator 
Byst A feature of this method is 
the plication of repeated constant 


ither than constant deflections. 
| machine was also developed 
sue testing of metallic or non- 
sheet materials up to a thick- 
2 in. 
er development was General 
pneumatic fatigue testing ma- 
r obtaining the fatigue limit 
tials vibrating at resonant fre- 
This device was originally de- 





























Type 304 stainless steel 

is drawn into pen caps 

through a total reduction 

from blank area diameter 

of 80.5%. (Photo Cour- 

tesy Allegheny Ludium Steel 
Corp.) 


signed for testing jet engine buckets, 
and greatly accelerates the fatigue test- 
ing. In some cases failures are achieved 
in hr. 

A new load indicating system for 
testing machines which has a wide 
spread of ranges from high to low, 
down to extremely low ranges, has 
been designed for use with such mate- 
rials as films and foils, wires, sheet, 
fibres, and rubber-like materials. It is 
a Tate-Emery null method system with 
a mechanical lever in place of the 
usual hydraulic coupling. Another de- 
vice which extends the usefulness of 
Static testing machines is the Tate- 
Emery Air Cell. With this accessory it 
is possible to weigh very low loadings 
on any Capacity machine. 

In hardness testing there has been a 
continued trend toward testing intricate 
shapes on the part actually receiving 
the wear. For example, many automo- 
tive companies now are checking their 
gears on the pitch line and on the 
wearing surfaces of cams. The use of 
hardness testing of plastic materials 
has also increased, promoted principally 
by the present ASTM specifications on 
hardness properties of plastics. 

Also developed by General Electric 
were two low-stress elongation testers 
that measure stiffness or springiness of 
large and fine copper wire. These de- 
vices show proper—or improper—de- 
gree of flexibility for such parts as 
coils, stretch being indicated on a dial 
gage. 

Several important advances have 
been made in the field of non-destruc- 


tive testing and dimensional inspection. 
In radiography, the design of the 
20 million-volt Betatron has passed 
through most of its growing pains and 
is now ready for application in the 
heavy metal industry. It has the opti- 
mum in sensitivity and is capable of 
penetrating 20-in. of steel in approxi- 
mately 20 min. 

Some refinements have been made in 
fluoroscopy. A mass production fluoro- 
scope employing a photoelectric cell 
was developed. A photomultiplier tube 
can be set to be sensitive to any given 
variation in the intensity of light reach- 
ing it. Thus, a sufficient change in 
light resulting from a faulty product 
will be picked up by the tube and trip 
an indicating device. 

In the field of thickness gaging, de- 
vices having greater speed and versa- 
tility were introduced. Electric gages 
for strip mills have been improved, so 
that with one new design, gaging of 
strip going through the mill at 5,000 
f.p.s. is possible. A new gaging tech- 
nique involving the use of X-rays was 
developed by X-ray Electronic Corp. 
The instrument is a non-contact gage 
meter that can check thicknesses of 
sheet material, even when hot, at any 
desired rate of speed. An aluminum 
foil thickness gage has also been de- 
signed that will show differences of 
0.0001 in. as compared to 0.0004 in. 
previously possible. The Penetron, for 
measuring wall thicknesses, although 
not strictly new this year, was intro- 
duced to many peacetime applications. 
Supersonic inspection devices for de- 

















tecting internal flaws were refined fur- 
ther to increase their practicability and 
range of use. 

An addition to instruments for in- 
specting metals by magnetic analysis 
was the Du Mont Laboratories Ferro- 
graph. Primarily used as a comparator 
in such applications as sorting parts of 
different composition or different met- 
allurgical characteristics, the Ferrograph 
correlates permanent magnetism and 
metallurgical properties using a low 


The trend in instrumentation and 
control during the past year continued 
to be in the direction of complete auto- 
matic process control. The equipment 
is being tailormade to fit the needs of 
each installation so that entire proc- 
esses or groups of processes are being 
completely integrated and automatical- 
ly controlled. 

All of the refinements made in in- 
dicating, recording and control instru- 
mentation are too numerous to men- 
tion and can only be discussed broadly. 
Many of the refinements were toward 
providing more sensitive and accurate 
instrumentation; other changes im- 
proved the construction, convenience 
and operating characteristics. A pyrom- 
eter controller was developed which 
provides two electronic circuits that 
operate independently but in harmony 
with each other. A 25-cycle operation 
strip chart electronic potentiometer was 
designed for steel mill use. Other re- 
finements included a front-set mercury 
switch type control for circular chart 
electronic potentiometers, back-set mer- 
cury type auxiliary switch for both cir- 
cular and strip chart electronic poten- 
tiometers, external chart drive switches, 
and omission of internal power switches. 

Several significant developments in 
pyrometer design have occurred during 
recent months. A radiation type surface 
pyrometer was designed by U. S. Steel 
Corp. for surface temperatures up to 
2400 F. It can be operated by one 
man. The pyrometer was developed for 
taking external temperatures of hot 
steel slabs in the heating furnace before 
they enter the rolling mills. It can also 
be used in research of effective furnace 
designs and locating heat leaks. The in- 
strument is mallet-like in shape; it has 
a radiation tube lodged inside a cylin- 
drical head. Radiation reaches the tube 
through a lens. Readings are trans- 


mitted by wires through a long handle 


frequency energizing field below 25 
c.p.s. Work is in progress on the de- 
velopment of a comparator for metal- 
lic nonmagnetic materials. 

The use of stress analysis continued 
to increase as an important source of 
design information. The SR-4 gages 
are being widely used. In the use of 
Stresscoat, a technique was developed 
to obtain patterns of residual stresses 
which indicate qualitatively whether 
they are compression or tension. Pro- 


Instrumentation and Control 


to a recording potentiometer. The head 
is 834-in. high and is water cooled. 

New aluminum processing tempera- 
ture measuring equipment was an- 
nounced by Brown Instrument Co. A 
thermocouple for measuring molten 
aluminum temperatures, its chief fea- 
ture is that the assembly is resistant to 
attack by molten aluminum. It has a 
silicon carbide protecting tube that is 
said to be better than cast iron in dura- 
bility. Also, by its speed of response 
to temperature changes, closer control 
of aluminum casting and melting is 
achieved. 

Among the other design improve- 
ments is the extension type portable 
pyrometer of the Wheelco Instruments 
Co. The design permits the choice of 
plug-in angle extensions where varying 
applications require different kinds of 
thermocouples. There is also the new 
resistance thermometer bulb of Leeds 
& Northrup Co., which can be used for 
temperatures up to 1,000 F in such 
applications as ovens, tanks and ducts. 

The application of continuous dew- 
point recorders has contributed directly 
to the precise control of furnace opera- 
tion by providing a constant and accu- 
rate report of the amount of moisture 
in a gas atmosphere. One of these 
instruments, developed by General 
Electric, is a combination of heater, 
refrigerator, mirror, and gas chamber. 
The condensation of moisture on the 
mirror is observed by a photoelectric 
eye, and the mirror temperature is re- 
corded on a chart when dew forms. The 
refrigerator and heater hold the dew- 
point temperature within a tolerance 
of 2 deg. so that a continuous reading 
of the chart is achieved. The present 
instrument is for dew points of -50 
F. Development is now in progress to 
enlarge the range to -100 F. 

In general, development in welding 
controls was confined to improvement 








gress has been made to use Stress, 
tO measure stresses in parts ui der ¢. dy 
namic conditions. 

Finally, the important matter of sy. 
cifications received some much neede 
attention this year. A general review ¢ 
metal specifications to include war-tin, 
developments and to eliminate or reyiy 
alternate and emergency specification 
is in progress in the Federal Specif 
cations Board and the American Soci, 
for Testing Materials. 


of existing equipment. A developmey 
which found increased use this yey 
was the ampere-squared second ; 
corder for use in resistance welding ( 
corrosion-resistant steel. It provides 
means for evaluating the heat 
serves to control the welding perform 
ance within the right limits of heatigy 
and to open the welding power circu 
if these limits are not observed by ¢/ 
operator. Additional improvemen 
were made in synchronous tempering; 
controls for resistance welding 
hardenable materials, specifically fy 
the flash welding of high carbon ste! 
wire. If welded in the normal manne 
these materials tend to become britt 
at the welded spot. With synchronow 
tempering control, the weld can \ 
tempered by applying two pulsation 
of current, separated by a time interv: 
without removing the electrode fros 
the work. The first pulsation provide 
the required heat for welding; the s« 
ond pulsation gives the correct he 
for tempering. 

The expanding use of vacuum sj 
tems in industrial applications is 
quiring devices such as leak detector 
and measuring instruments for efficie 
operation. A development of last ye 
was an ion gage able to measure 
monitor continuously the highest v« 
uums ordinarily encountered in bv! 
industrial applications and laborator 
processes. 
pressures as low as 10-7 mm. of mé 
cury. In operation, a gage tube is seal 
to the high-vacuum system and the tu! 
is connected electrically to the cont! 
unit. 

The leak detectors recently develop 
are a special application of the ma 
spectrometer. They use helium gas 4 
can determine the exact location of # 
leak. The detectors will detect contt! 
trations of helium as low as 1 pat 
200,000 parts of air. 
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Aluminum Power Costs 


To the Editor: 


In your September article on 
Economics of Engineering Materi- 
ils” we believe you did not convey 
the idea that power for the producers 
of aluminum and magnesium is 
cheap from Bonneville. Power is now 
being sold from the Bonneville Dam 
in Oregon at 2 mills per kilowatt- 
hour for primary power, and for 
secondary power is available at 1 
mill. We hope, therefore, you can 
get this idea of cheapness of power 
here before your readers. 

J. G. McCallum 
Bonneville Power Administration, 


U. S. Dept. of the Interior, 
Portland, Oregon 


True, we had these figures be- 
fore us when we wrote the article, 
but did not use them in the article. 
R. S. Reynolds, of the aluminum 
company of that name, has stated 
publicly that he could buy power 
from Bonneville for 2 mills as against 
3; mills from Tennessee Valley 
Authority. It is assumed that power 
cost of Alcoa at their own Tennessee 
dams is only 0.5 mill—The Editors. 


New German Brazing Alloy 


To the Editor: 


page 1374 of the November 


MA‘ ERIALS & METHODS is a refer- 
ef ) the German silver-manganese 
brazing 


g alloy that is capable of with- 
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All readers are urged to take advantage of this 
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standing higher temperatures than 
many silver brazing alloys. The only 
thing is that MATERIALS & METH- 
ODS, like two or three other sources 
of information, refers to the alloy as 
silver-magnesium instead of silver- 
manganese. I don’t know where the 
confusion originated; I first saw it in 
Science News Letter for August 31, 
1946. 
John L. Christie, 
Metallurgical Manager 
Handy & Harman, 
Bridgeport 9, Conn. 


Unfortunately, the error referred 
to by Mr. Christie was originall) 
made in a government report of the 
product and perpetuated by several 
magazines including this one.—The 
Editors. 


“No-Carbon’’ Stainless 


To the Editor: 

In the May 1946 issue of your 
excellent publication, MATERIALS & 
METHODS, the writer's attention has 
been called to a note with the head- 
ing: “No-Carbon” Stainless Steel. 

The following comment may seem 
somewhat post festum due to the 
fact that the May issue of your jour- 
nal had, unfortunately, gone astray 
and only reached us quite recently. 

Commenting on this note, I should 
like to say that I do indeed concur 
in the view that a stainless steel con- 


taining less than 0.03% carbon is 
“an extremely promising material,” 
but in case your informant has led 
you to believe that production of the 
same represents a “new’ answer, | 
should like to inform you that the 
development of such “No-Carbon” 
stainless steel dates back quite a few 
years. 

As a matter of fact, the writer's 
investigations on this subject were 
started in the year 1922, at which 
time he realized the importance of 
producing such low carbon stainless 
steels. 

At that time he carried out a series 
of tests, partly by making the steels 
up from especially refined compon- 
ents, partly also by the reduction of 
mixtures of pure oxides of the alloy- 
ing elements using very low carbon 
reduction metals and alloys. 

Later on, on various occasions, I 
followed up the original concept of 
producing very low carbon and weld- 
proof stainless steels in order to 
develop techniques which would al- 
low the production of such materials 
on any scale at a cost comparable 
with regular commercial grades. 

It was not, however, till the years 
1933 to 1938 that the writer had the 
opportunity of pursuing the matter 
further by conducting industrial in- 
vestigations in Norway. 

The outcome of these operations 
resulted in the writer erecting a 


plant at the Northfield Works of Re- 


(Continued on page 114) 
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fined Stainless Steel Co. at Rother- 
ham, near Sheffield, England, having 
an ingot capacity of about 2,500 tons 
per annum as the first steps towards 
a joint venture with a group of Shef- 
field steel people. 

The before-mentioned plant com- 
menced regular operations only a 
short time before the outbreak of 
war, and to begin with upwards of 
500 tons of stainless steels containing 
in the range of 0.02 to 0.03% was 
produced. The bulk was made into 
high tensile cold-rolled strips and 
sheets which went into aeroplanes 
participating in the famous “Battle 
of Britain.” 

The 
the problem of carbide precipitation 


answer of “No-Carbon” to 
in stainless steels can, in the light of 
the foregoing facts, hardly be called 
“new;” nor can the production of 
such materials be called experimental 
as the fully commercial production 
of low carbon stainless steels has 
been proved at the writer's works. 

Such materials, made according to 
various procedures developed by the 
writer, not only solve for most in- 
dustrial purposes the incidence of 
weld-decay but make these remark- 
able 


virtually new materials. 


steels, in many respects, into 

In closing, I should only like to add 
that another particular significance 
of this process is that it makes pos- 
sible the conversion of stainless steel 
scraps into weldproof products of 
such very low carbon contents. 


Sigurd Westberg 


Refined Stainless Steel Co., Ltd., 


Rotherham, Yorkshire, 
England 


We are pleased to have Mr. West- 
berg’s comment in regard to so-called 
no-carbon stainless steels. It is under 
stood that steel companies in this 
country are doing further research 
work along similar lines. We agree, 
then, in view of the uses already 
made of the Refined product that 
such a material is more than just 
promising —The Editors. 
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Conductivity of Cunife 
To the Editor: 


We saw, with a considerable de- 
gree of interest, that in your August 
1946 issue (p. 432) you printed a 
condensation of an article on perma- 
nent magnets by Mr. W. E. Ruder of 
our Research Laboratory. 

We are glad to know that you 
found the material interesting enough 
to abstract. At the suggestion of Mr. 
Ruder, however, we would like to 
take this opportunity to call your 
attention to one fact, not in criticism, 
but only in pointing out something 
that undoubtedly is a typographical 
error. In speaking of Cunife the 
article says that “It has an electrical 
conductivity of 9.2 times that of cop- 
per.’ It should read “9.2% that of 
copper.” 

Otherwise, the presentation is an 
excellent one and the abstracting ex- 
tremely well done. 

J. G. Shaw, Jr. 
General Electric Co. 
Schenectady, N. Y. 

It seems that re eardle is of the pre 
cautions that are taken to avoid them, 
distorting errors make their appear 
ance from time to time in most 
technical magazines and books. We 
apologize for the confusion these 
errors cause, and can only pledge to 
redouble our efforts to keep them to 


a minimum.—The Editors. 


Forging Tolerances 
To the Editor: 


In looking through the September 
1946 issue of MATERIALS & METH- 
ops I was happy to see my article 
on “Drop Forgings for Gas Turbine 
Applications.” 

It is regrettable that there is an 
error in the printing which is of suf- 
ficient magnitude to warrant a cor- 
rection notice. It occurs in the state- 
ment on page 645, column 1, dealing 
with tolerances should 


and read. 


“These tolerances (as little as 0.019 
in., -.000 in. on sections ran ing 
from 0.30 in. to 0.020 in. in thick. 
ness) — —.” The present statement 
reads, “+.010 in. -O inch,” which 
is by way of being quite confusing 
on a subject which allows no room 
for confusion. 


C. |. Schweizer, 
Chief Metallurgis 
The Steel Improvement & Forge Co., 
Cleveland 14, Ohio 


We are sorry that an error which 
apparently occurred during transcrib- 
ing appeared, with the possibility of 
creating some confusion in the mind: 
of readers —The Editors. 


Aluminum Plant Capacity 
To the Editor: 


I have read your article ( Econom. 
ics of Engineering Materials) in the 
September, 1946 issue of MATERIALS 
& METHODS 


have said in the last full paragrap! 


and noted what you 
in the first column on page 614. | 
think your figures are not quite in 
accord with actual facts. During the 
war the government controlled, a 
cording to the report of the Surplus 
Property Board, 57.9% of the alumi- 
num production in this country, Al- 
35.2%, Reynolds 6.9% 


These figures have changed materially 


coa and 
in the postwar world. At the present 
time the aluminum reduction capa- 
city in the United States shows that 
Aluminum Company of America has 
52.5%, Reynolds 30.1%, and Kaiser 
17.4%. 
Douglas B. H 


Aluminum Company of America, 
Pittsburgh 19, Pa. 


With the figures on alumu 
production fluctuating rapidl) 

ing the period of disposal of gov: 
ment controlled plants, we appre: 
having an accurate statement Of 


actual conditions —The Editors. 
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ick. | 
vot Digest of Specifications for Zinc and Zinc Alloys a 
nich TT | 
Oom a ’ 
Slab Zinc (Spelter) 
v ASTM Specifi- Federal Speci- | " wi 
mesic cations | fications Commercial Composition, Per Cent 
Irgist | | 
4 } | | 
a 4 Spec. No. Grade | Spec. No. Grade Nome Pb (max.) Fe (max.) Cd (max.) At | Pb + Fe + Cd Zn 
| | (max.) oe 
rT] B6-37 la | QQ-Z-351 A-1 Special | 
hich | l High Grade 0.007 0.005 0.005 None 0.010 Remainder 
rib 2 A High Grade 0.07 0.02 0.07 None 0.10 Remainder 
pTs0- 3 B Intermediate 0.20 0.03 0.50 None 0.50 Remainder 
”y of 4 Cc Brass Special | 0.60 0.03 0.50 None 1.0 Remainder 
‘ J 5 D Selected 0.80 0.04 0.75 None 1.25 Remainder e 
mes E Prime 1.60 0.08 --- — —— Remainder ne 23 
Western 
-—_>—+- + 4 
Rolled Zinc TTI ; 
Toh Typical Compositions, Per Cent’ aaKE 
Specifi Type Form ae = 
cation Pb Fe (max.) | Cd Cu Mg Zn ! | 1] 
ASTM B69- 0.05 (max.) | 0.010 | 0.005 | 0.001 co 1B 
39 | (max.)  (max.) -- Remainder J Coils or sheets cut from strip 
0.05 to 0.005 0.001 (ribbon) rolled zinc sense 
10m- ws 0.12 0.012 (max.)  (max.) ~- Remainder II Pack rolled zinc r+ + 4 4 
= 0.30 to 0.20 to 0.005 BEER 
1 the +t 0.65 0.020 0.35 (max.) | — Remainder lil Zinc plates such as boiler and rT TT 
TALS 0.05 to 0.005 0.65 to | hull plates produced by any a 
| 0.12 0.012 (max. ) <. — Remainder — rolling method Le. 
you 0.05 to 0.005 0.75 to | 0.007 to | Remainder | — 
raph ++ 0.12 0.015 (max. ) 1.25 0.02 -— 
14. | Zinc Die Castings im tT 
- " Specifications Composition, Per Cent ! I | C 
y the " -> +44 
oe ASTM | U.S. Army |U.S.Navy| SAE | Cu Al Mg | Fe (max.) | Pb (max.) |Cd(max.) Sn (max.)| Zn . co 
7 * | Sone 
rplus + B&6- t 5, F Bs to 3.5 to 0.002 to r+ | a 
. 1: Alloy XXI — —- 921 3.5 4.5 0.10 0.100 0.007 0.005 0.005 | Remainder Bees 
lumi- B86-43, 57-93-2A, | 46-Z-2, 0.10 3.5 to 0.03 to 
_ Al- ” Alloy XXIII | Class A Class A 903 |(max.) 43 0.08 0.100 0.007 0.005 0.005 Remainder BEB 
os B186-42T, 0.10 3.75 to | 0.03 to | 
D7. a Alloy XXXIII — — — ((max.) 4.25 0.05 0.100 0.007 0.005 0.010° | Remainder 
rially — B86-43 . 4 
ae Alloy XXV 57-93-2A, | 46-Z-2, 925 0.75 to 3.5 to | 0.03 to 0.100 0.007 0.005 0.005 Remainder + 
escent Ha Class B Class B 1.25 4.3 0.08 ++ 
capa- [at B186-42T, 0.75 to 3.75to 0.03 to | 0.100 | 0.007 0.005 0.010? | Remainder aeen 
(ae Alloy XXXV — — — 1.25 4.25 0.05 REG 
; that 
a has | Zinc Base Brazing Solder ‘ 
caisef t ASTM Specifications Composition, Per Cent 
* + +--+ -4—4 
+; Spec. No. Grade Cu Pb. (max.) Fe (max.) Zn it 
Hobbs fi | B64-43 50-50 50.00 to 53.00 0.50 0.10 Remainder aa 
| 52-48 52.00 to 55.00 0.50 0.10 Remainder ; } 7 
TT 
compositions are not a part of ASTM Specific ation B69-39; thew are ty pr al compositions and are listed in the appendix to thi specif ation. [ Ch 
. . i ( Sn (max > = 4 
Lt; , . ( : Dp R ' TT TI 
aur of 5 specimens, q ++ 44 
Vern | fverage of 10 specimens. SBubz 
ta pene TTT 
eciae Compiled by Robert S. Burpo, Jr. and based upon data taken from ASTM Standards, Vol. Rnenk 
nt of Pm 1. 1944: SAE Handbook, 1946 Ed.; and Circular C447, National Bureau of Standards. PT 
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HOW 
BULLARD’S NEW 
PENDANT CONTROL 


CUTS MACHINING 
TIME 





ere. TS oe ee ee ee 





Unlike conventional push-button-type pendant controls which 
merely start and stop motors, Bullard’s new exclusive patented 
Pendant Control provides for clutch control spindle brake, and 
instantaneous change of speeds over a range of twenty selections 
merely by the operation of a two position lever and dial speed 


selec tor. 





Then electrically-controlled, hydraulically-operated mechanisms 
cause gears to shift quietly and almost instantaneously. Moreover, 
simple manipulation of the switch lever allows you to jog the 


table any fraction of a revolution for positioning or indicating. 








Of course, this superior Pendant Control is suspended at just the 





right operating height . . . and swings in an arc to the position 





that’s most convenient, assuring minimum operatog fatigue. 


Other features that make Bullard Cut Masters the favorite of 
industry for cutting time on and between cuts are described in Bulletin 
SPEED CHANGE DIAL AND CLUTCH- CVTL 4-1-46. Write for it today. The Bullard Company, Bridgeport 
BRAKE LEVER INCREASE 2, Connecticut. 
EFFICIENCY OF CUT 
MASTER V. T. L. 





This new and different Pendant Control 


is now standard equipment on all Bullard 


CREATES NEW METHODS 


Cut Master Vertical Turret Lathes which 
are available in 30’ and 36” sizes with UJ ILA id f) TO MAKE 
two heads...in 42”, 54’’, 64”’ and 74”’ 


sizes with two or three heads. 


MACHINES DO MORE 
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NUMBER 129 METHODS: Heat Treatment of Cast Iron 
January, 1947 


Changes in Endurance Limit of 
Alloyed Gray Irons Caused by Heat Treatment 


The effects of several heat treatments on the reverse bending endurance limits of alloyed gray cast irons are tabulated in 


Table 1. Additional pertinent information concerning the composition of the irons and the thermal history and size of the test 
pieces will be found in Tables 2a and 2b. 


Table 1. Effect of Heat Treatment on Endurance Limits 





Sample Heat Izod, End. Limit, | Ratio, End. Limit Increase in Tensile| Increase in End. 
Number Treatment BHN Ft.-Lb. Psi. to Tensile Strength Due to § Limit Due to Heat 
(1) (2) (3) (4) Strength Heat Treatment, %| Treatment, % 


A 18 17,500 ¥ — 


B 3 16 18,000 27 +9 





— 


C i8 15 17,500 
“ry 21 22,500 
E 248 18 «21,000 

As cast — a 16,000 7 


F 15,000 








| 





As cast 


G 


Solon ia| Vi aliwi nr 


— 


As cast — 16,500 
H -- 16,500 


—_ 
nN — 


As cast 


I 





—_ 
Ww 








| a Table 2a. Compositions and Sizes of Test Specimen 








Sample : ae Composition, Per Cent 
ver oe Size of Test Section, in Inches | Total C ) Si) Mn ; : i i = = 


1 to 5 63% OD x 3 ID (cored) x 9% long | 2.84 | 1.40 | 0.67 0.06 | 1.68 | 0.16 | 0.46 | 0.15 








Cenk? 





8 OD x 3% ID (cored) x 9% long | 





3.06 | 1.40 | 0.91 0.07 | 1.54 | 0.30 | 0.49 —- 


8 and 9 8 OD x 34% ID (cored) x 9Y% long 5.09 1.74 | 0.93 07 0.05 | 1.40 | 0.28 | 0.58 | 








7) 10 and 11 8 OD x 3% ID (cored) x 9% long 2.94 1.32 | 0.99 | 0.09 | 0.06 x 0.30 | 0.50 





_—— _ | —_ 





1 | ta end 13 | 7 1D oylinder with 114 wall 3.07 | 1.26 | 090 | 008 | 





(1) See Table 2a for composition and size of test specimen 

(2) See Table 2b for detail of heat treatments 

(3) Unnotched specimen 0.798 in. dia. and projecting 1¥g-in. above holding jaws were used 
+) Dia. of test piece was 1.000 in. 


(Continued on page 121) 
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Sheet - Strip - Foil 


Problems inherent in contact gaging of continuous 


are completely eliminated by the installation of 


The Measuray may be traversed across the moving shee 
obtain a check at any point, or an average check. It can 
adapted to actuate an indicator, signal lights, or a recorde 





singly or simultaneously. 


A combination of X-Ray and electronics is used as the gaging RUBBER : PLASTICS 
principle to measure the mass—therefore temperature, weaving 
COATED FABRICS 


of the stock, speed of motion, and proximity of the gaging head 
to the work are relatively unimportant factors. The Measuray 


conforms to the safety standards of American Standards Asso- FILMS : PAPER 


ciation and National Bureau of Standards. 


Write for complete information. Better yet, bring samples to 
Sheffield in Dayton and check them on the Measuray. 


2 Ske ee eed Res a ~ 
aces | a oe = oe a 


For an early installation (orders exceed production) see the 
Measuray in action and arrange for a Sheffield factory represen- 
tative to visit your plant and draw up plans for your application. 





Standard gages and measuring instruments 
shipped within 24 hours. 
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Real job security is provided only by plentiful incoming ore 
consumers can afford and want to pay . . . modern machines h 


THE SHEFFIELD COR 


Dayton 1, Ohio, U.S.A. 
MACHINE TOOLS + GAGES - MEASURING INSTRUMEN 
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NUMBER 129 (Continued) CHANGES IN THE ENDURANCE LIMIT OF ALLOYED GRAY IRONS 


Table 2b. Detail of Heat Treatments 





Sample No. Heat Treatment Code Detail of Heat Treatment 





1 Cool casting to room temperature in mold 
Stress relieve at 1050 F 


Cool casting to room temperature in mold 
Heat slowly to 1600 F and soak 2 hr. 

Oil quench 

Temper at 1050 F for 2 hr. 





Cool casting to room temperature in mold 
Heat slowly to 1600 F and soak 2 hr. 
Oil quench to 900 F 

Hold at 900 F for 16 hr. 

Air cool 


Cool casting to room temperature in mold 
Heat slowly to 1600 F and soak 2 hr. 
Oil quench to 650 F 

Hold at 650 F for 16 hr. 


Air cool 


Cool casting to 1600 F in mold 
Shake out and air cool 
Stress relieve at 1050 F 





6, 8 and 10 As cast Cool casting to room temperature in mold 


7 F Cool casting to room temperature in mold 
Heat slowly to 1600 F and soak 2 hr. 
Oil quench 
Temper at 1130 F for 2 hr. 


Cool casting to room temperature in mold 
Heat slowly to 1600 F and soak 2 hr. 

Oil quench 

Temper at 1050 F for 2 hr. 





Cool casting to room temperature in mold 
Heat slowly to 1600 F and soak 10 hr. 
Oil quench to 900 F 

Hold at 900 F for 16 hr. 

Air cool 


As cast 





I Preheat slowly to 1000 F 
Heat slowly to 1600 F 
Oil quench 
Temper at 1000 F 











mpiled by Robert S. Burpo, Jr. from data presented in a paper entitled “Effect of Heat Treatment on the En- 
urance Limit of Alloyed Gray Cast Iron,” by T. E. Eagan, presented at the Gray Iron Session of the 50th Annual 
Meeting of the American Foundrymen’s Assn., May 1946. 
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Why it pays 
to bring tube 
roblems to Ba W 


Dairy machine part made from B&W Stainless Steel Tubing 


Bascocx & WiLcox is a logical place to bring your 
mechanical tubing problems—for a number of good 
reasons. 





First, because so many do bring their tube ques- 
tions here—and have for 35 years—B&W can answer 
yours in the light of exceptionally broad experience 
in supplying both Seamless and Welded Tubing for 
mechanical uses. 

And . . . this B&W experience embraces a wide 
range of analyses—from simple low carbons to high 
alloys; S.A.E. alloys, stainless and corrosion-resistant 
steels, carbon-molybdenum steels, special B&\ 
Croloys. 

Because B&W makes both Seamless and Welded 
Tubing, it is in a position to match tubes to your 
mechanical uses without prejudice toward either 
type. B&W recommendations are therefore im- 
partial—based only on what tubing is right for the 
job at hand. 


SAO SS at Se ae ae a ee i ee Se ee ee es ee ee ae eB es ee eek ats ptt Re ee ee 





In the present range of steels available, designers 
are offered vast opportunities to effect worth-while 
shortcuts—in time and material—to better peace- 
time products at lower cost. B&W metallurgists and 
technicians are always ready to help with technical 
data on tensile properties, structure and grain size, 
hardness and hardenability, on fabricating, heat- 
treating and machining capabilities—to check such 
factors as yield strengths and elongation against 
service demands. 

Make the expertly-staffed B&W laboratory your 
“question and answer department” on tube prob- 
lems. Do you have the new bulletin listing 120 
proved uses of B&W tubing? Perhaps these present 
uses will suggest future savings. Ask for folder 


“Applications of B&W Tubes.” 








BABCOCK 





Other BAW Products 


THE BABCOCK & WILCOX CO. 
85 LIBERTY STREET * NEW YORK 6, N. Y. 


Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service * Water-Cooled Furnaces + Super- 
heaters * Economizers * Air Heaters * Pulverized-Coal 
Equipment * Chain-Grate Stokers + Oil, Gas and MulTti- 
fuel Burners * Refractories * Process Equipment. 
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MATERIALS: Properties 
January, 1947 


Thermal Properties of Metals 








Material 


Mean 
Sp. Ht. 
60 F to M.P. 


Btu/Lb. 
per deg. F 


Melting 
Point 
deg. F 


Heat 
in Solid 
at M.P. 


Btu/Lb. 





Latent 
Heat 
of Fusion 
Btu/Lb. 


Heat 
in Liquid 
at Melting 
Temp. Btu 
per Lb. 


Average 
Pouring 
Temp. 

deg. F. 


Heat in 
Liquid at 
Pouring 





Aluminum 
Antimony 
Babbitt-Lead Base 
Babbitt-Tin Base 
Bismuth 


Brass, Muntz Metal 

Brass, Red 

Brass, Yellow (85 Cu-15 Zn) 
Bronze, Aluminum 

Bronze, Bearing 


Bronze, Bell Metal 
Bronze, Gun Metal 
Bronze, Tobin 
Cadmium 
Chromium 
Copper 
Die Casting, Aluminum Base 
Die Casting, Lead Base 
Die Casting, Tin Base 
Die Casting, Zinc Base 


German Silver 
Gold 
lron, 
lron, 
lron, 


60 to 2786 F 
60 to 2560 F 
60 to 1700 F 


lron, 60 to 1335 F 
Lead 

Linotype 
Magnesium 
Manganese 


Molybdenum 
Monel Metal 
Nickel, 60 to 2644 F 
Platinum 
Rhodium 
Silver 
Solder, Bismuth 
Solder, Plumbers 
Steel 
Stereotype 
Tin 
Tungsten 
Vanadium 
Zinc 
Zirconium 











0.248 
0.054 
0.039 
0.071 
0.033 


0.105 
0.104 
0.104 
0.126 
0.095 


0.100 
0.107 
0.107 
0.058 
0.157 
0.104 
0.236 
0.038 
0.070 
0.103 


0.109 
0.033 
0.165 
0.158 
0.158 


0.150 
0.032 
0.036 
0.272 


0.171 


0.060 
0.129 
0.134 
0.032 
0.060 
0.063 
0.040 
0.051 
0.165 
0.036 


0.069 
0.035 
0.118 
0.107 
0.066 


1215 
1166 
462 
464 
418 


286.0 
59.7 
15.8 
28.6 
15.1 

165.0 

197.0 

189.0 

235.0 

168.3 





1630 
1952 
1877 
1922 
1832 


1634 
1850 
1625 

610 
2929 


1982 
1150 
600 
450 
780 


157.4 
191.5 
167.5 

37.4 


479.0 


200.0 
257.3 
20.5 
27.6 





1850 
1945 
2786 


194.0 
62.2 
447.0 
*395.0 
— *258.0 
*187.5 
18.0 
15.3 
311.2 
374.0 


621 
486 
1204 
2246 


169.0 
70.0 
26.2 
34.1 
18.5 
69.0 
86.5 
84.4 
98.6 
79.9 
76.3 
84.2 
73.5 


455.0 
129.7 
42.0 
67.7 
33.6 


234.0 
283.5 
273.4 
333.6 
248.2 


| 
| 





536.0 
+399.0 
270.5 


7199.0 
28.0 
36.8 

394.9 
440.0 


1380 
1320 
625 
916 
620 


1850 
2250 
2150 
2200 
2050 


L900 
2100 
1850 

750 


—_— 





Temp. deg. F 


497.0 
138.0 
48.0 
91.0 
37.2 


261.0 7 


317.8 
305.0 
368.0 
272.0 
265.4 
302.0 
268.9 

10.0 


_— = 





2200s 


1400 
820 
650 
980 

2100 

2150 

2912 





4750 
2415 
2644 
3224 


3570 


1762 
232 


414 


Not given because of 


496 
450 
6120 
3110 
786 
3090 


ib R 


77.8 


23.0 


26.2 


421.4 
477.5 


153.8 
25.7 
| 410 


41.7 





27.0 | 


25.0 
79.0 


48.0 


52.0 


125.8 





24.0 
481.0 
146.0 

70.0 
150.0 


~ 311.0 


97.7 
555.0 


31.0 
41.6 
441.7 
469.0 





468.0 





the many kinds of steel 


| 











* Heat in solid up to transformation point. 


1 Heat in solid after allotropic change. 


Courtesy: Industrial Div., Bryant Heater Co. 
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ask EASTERN! 


Grinding Weld Zones? What sequence of abrasive grit sizes is best for 
refinishing a weld zone in E-S 18-8 (Type 302) to a No. 4 polish? Howcan 
we prevent a groove at the weld? 


Abrasive Type? Are different types of abrasives required for polishing 
and buffing stainless steels than for other grades of steel? 


Blending High Finishes? Practically no polishing wheels are wide 
enough to cover the area of our product, so highlights show up after final 
polishing. How can we blend the entire area into a uniform finish? 


Electropolishing? What cleaning operations are required before stainless 
steel products can be electropolished? Will electropolishing remove light 
weld scale and heat discolorations from stainless? 


Passivating Necessary? We generally improve the corrosion resistance 
of finished stainless steel parts by passivating in 30°) nitric acid. Would 
this be necessary if they were electropolished? 


No matter what problems you may have in grinding or polishing stainless sheet or 
plate—when you need answers, you can get them from Eastern. Whether you are 
grinding welds in plate ... buffing sheet to a mirror finish . . . or electropolishing, 
Eastern technical men can give you help in a hurry. Yours is an open invitation to 
call, wire, or write us for whatever assistance you may need in fabricating any type 
of stainless sheet or plate. And, to have a wealth of information always on your desk, 
ask for your copy of our catalog, ‘Eastern Stainless Steel Sheets.”’ JMLcoK-Al 


EASTERN STAINLESS STEEL CORPORATION 


BALTIMORE 3, MARYLAND 
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Ask 
Eastern 
for the 
Answer 
when 
Stainless 
is the 


Question 
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Aluminum Alloy Condenser Tubes 


Condensed from “Corrosion” 


Aluminum and many of its alloys have 
several chemical characteristics which fit 
them for use im condenser and heat ex- 
hanger tubes. They are highly resistant to 
oxidation and do not form heavy scale 
when heated in air or in contact with oxi- 
dizing substances. Their resistance to sulfur 
compounds and ammonia is probably the 
attribute which has resulted in the greatest 
use of aluminum tubes the past 25 years. 

Aluminum is also resistant to certain 
inorganic chemicals, such as concentrated 
nitric acid, hydrogen peroxide, boric acid, 
chromates and, most substantially, neutral 
salts of the alkali or alkaline earth metals. 
Cases are known where condenser tubes of 
2S or 3 S have been used continuously for 
10 to 15 years without appreciable corro- 
sion. Some waters may cause appreciable 
localized pitting attack. Hence, such alu- 
minum alloys as 2 S, 3 S, 52 S and 61 S 
cannot generally be used at plants through- 
out the country. 

An alclad alloy, Alclad 3 S, which is 
resistant to localized attack, is now being 
marketed. This has a central core of 3 S$ 
with a coating of another aluminum alloy, 
72 S, on one or both sides of the 3 S core. 
The coated surface is bonded metallurgically 
to the core over the entire surface and is 
integral with it. The coating is anodic to 
Thus, if an area of Alclad 3 S$ 
sheet is exposed to corrosive water which 


the ore. 


starts a pit in the sheet surface, once the pit 
has penetrated the coating, it will not ex- 
tend deeper into the core. Instead, it will 
broaden out parallel to the surface. The 


core will not be attacked until all the coat- 
ing tor a considerable area is removed. 

tests at the Aluminum Research Lab- 
es, using a highly corrosive water, 
the time to perforate an Alclad 3 S speci- 
inged from 8 to 60 times as long as 
juired for a similar non-clad 3 S 
all Over 250,000 Alclad 3 S teakettles 
een made and only five of these 
eported as perforating in over four 
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American Airlines found that fuel tanks 
made of 3 S had a service life of about 
3000 flying hours, while tanks of Alclad 
3 S sheet were still in good condition after 
15,000 flying hours. To be conservative, 
we might assume that 50% of the coating 
of the alclads would have to be consumed 
before there would be insufficient coating 
left to protect the core. 

Alclad 3 S tubing can be handled just 
as if it were ordinary 3 S tubing. In fact, 
it is generally impossible to distinguish 
between the two materials by the way they 
respond to forming, threading, expanding 
or any ordinary mechanical treatments. It 
is reasonable to expect that Alclad 3 S con- 
denser tubes will be widely employed in 
the future. 

The cost of the Alclad tubing per linear 
foot is about the same as that of seamless 
steel for tubes of smaller diameter, but is 
slightly higher for larger or heavier tubes. 
Aluminum alloy tubes have been used suc- 
cessfully in contact with cast iron or steel 
tube sheets, headers or shells. (R. B. Mears. 
Corrosion, Vol. 2, Sept. 1946, pp. 165-173.) 


Mass Production of Tank Wheels 
in “Black Heart” Malleable 


Condensed from “Foundry Trade Journal’’ 


The layout and operation of a plant 
specifically laid out to produce large quanti- 
ties of a particular casting in high-grade 
black heart malleable iron is discussed. 

It was decided at the outset to use a 
naturally bonded sand in the system, largely 
because of the high hot strength of synthetic 
mixtures and the danger of hot tears with 
the low-carbon iron used. A sand of medium 
grain size with a high clay content was 
found to be most suitable, and 5% addi- 


tions of this sand, together with 5% coal 
dust, maintains a workable mixture. Aver- 
age physical properties of the mixture are: 
moisture, 6.5 to 7.5%; permeability 35 to 
40 AFA; and green compression, up to 60 
psi. Moisture content may be considered 
high, but moisture tests taken at the hopper 
mouth above the molding machines show a 
decrease of up to 1%. 

A pouring basin of a special design was 
used. Jolting and ramming of the mold is 
controlled to give an average mold-face 
hardness figure of around 80 to 85 AFA. 
This ensures a casting free from local swell- 
ing and of consistent weight. 

The correct adjustment and maintenance 
of molding machines is essential for speedy 
and accurate production, and it would ap- 
pear that the machines used are susceptible 
to variation in two main particulars. First, 
a dead flat jolt is necessary, and second, a 
smooth, level draw. Unless a perfectly level 
jolt is obtained, ramming is incorrect, and 
considerable trouble was experienced. It is 
important, too, that the pattern table be 
maintained in a truly horizontal position 
when rolled over, since a perfect draw is not 
obtained if any degree of error is present. 

Air furnaces are used for melting, fired 
by pulverized coal from an independent 
high-speed “‘Attritor’” unit. The life of 
this furnace is usually 12 heats, after which 
wall repairs are necessary and a new bottom 
required. Standard capacity for the charge 
of metal is 18 tons, the slagging sills being 
raised or lowered to accommodate a mini- 
mum of 15 tons or a maximum of 22 tons. 
Total metal requirements are three heats 
per day. 

When a furnace is tapped, every effort is 
made to maintain a continuous stream with- 
out bolting up, and to empty as quickly as 
possible. In order to do this, a hand-ladle 
is used to catch the stream between bogies, 
metal caught in the ladle being poured back 
into the bogie standing under the stream. 

Unavoidable splashing occurs while 
changing bogies. However, the operators 


soon become adept at changing bogies, not 
more than 4 to 5 sec. being necessary for 
the changeover. A flow of metal at the rate 
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Digests — continued 


of 1 ton in 3 min. is an average stream. 
General layout, annealing ovens, coring of 
mold, etc. are also discussed. (A. B. Bill & 
J. Peters. Foundry Trade J., Vol. 79, May 
23, 1946, pp. 75-81, May 30, 1946, pp. 
113-116.) 


Sandwich Laminates 


Condensed from “Modern Plastics” 


For lightly loaded panels, where stiffness 
and weight determine design, the honey- 
comb sandwich is the most efficient struc- 
ture yet developed. The honeycomb core 
is made of a resin-impregnated sheet mate- 
rial which has been cured and assembled 
into the form of nested hexagonal-shaped 
cells resembling bees’ honeycomb. 

While any number of different types of 
fabrics, papers, or fibrous combinations may 
be used, low-cost cotton sheeting or paper 
impregnated with a phenolic-type resin has 
been found most satisfactory. A core with 
a cell size of 3/8 to 7/16 in. across the 
flats is satisfactory and economical for near- 
ly all applications. 

A wide variety of materials may be used 
as facings, depending upon properties de- 
sired. It is important that the same mate- 
rial, or materials with approximately equal 
coefficients of thermal expansion, be placed 
on both sides of the core to maintain a 
balanced construction. 

The bond between core and faces is the 
key to good honeycomb structures. A satis- 
factory adhesive for such assemblies must 
be able to withstand sustained high stress at 
elevated temperatures with little permanent 
creep; must have good toughness character- 
istics as shown in a strip test; must not 
fatigue or deteriorate under service condi- 
tions; and should not have critical curing 
and handling characteristics. Tests have 
been developed to determine most of these 
properties. 

“Plycozite,’ a thermosetting adhesive 
used in bonding metal faces to honeycomb 
core, meets the above conditions and has 
also high and consistent shear strength and 
good tensile strength. Tests showed that its 
toughness factor is 24 or higher; it had a 
relatively small amount of creep during the 
first 23 hr., with no increase in the next 
42 hr.; and its ultimate shear stress was 
better than 9000 psi. at room temperature, 
and a minimum of 6000 psi. at 150 F. 

Results of accelerated weathering tests of 
metal-faced-honeycomb-core specimens 
bonded with “Plycozite’”’ without edge band- 
ing indicated that this type of construction 
stands up well under weathering. Tests of 
similar panels immersed in water for three 
and for seven days indicated the ability of 
the core and the adhesive to withstand such 
extremely severe conditions. Flexural fatigue 
tests indicate a fatigue limit of about 70 
psi. shear stress in the core. 

Honeycomb-core structures are classified 
as plates and can generally be handled with 
existing theories of plates. There are other 
considerations that are not critical in solid 
homogeneous plates. In a loaded sandwich 
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structure the core should hold the faces 
apart by resisting loads normal to the plane 
of the plate; must act as the shear-carrying 
element between the two faces; and should 
stabilize thin faces against local buckling 
at low stresses.. The honeycomb core carries 
no load in the plane of the plate nor does 
it add anything to the flexural stiffness of 
the panel. 

In the fabrication of individual panels 
into finished products, it is mecessary to re- 
inforce the core locally and to improve the 
bearing area of the sandwich at points 
where structural attachments are to be made. 

Several methods are available for making 
the honeycomb core. The most natural ap- 
plication for these panels is in aircraft. 
They are being used also in industrial and 
house trailers and railroad passenger cars. 
Suggested uses are shipping containers, scaf- 
folding, furniture, partitions, and trays for 
handling work. (O. S. Tuttle & W. B. 
Kennedy. Mod. Plastics, Vol. 24, Sept. 
1946, pp. 129-135, 194, 196.) 


Stretch-Flanging Aluminum Alloys 


Condensed from “Transactions of the 
American Society of Mechanical Engineers’ 


Many aircraft parts consisting of a flat 
web and a concave flange are produced by 
rubber-die-forming on a hydropress. The 
forming action consists of bending the 
flange around the die radius and stretching 
the outer fiber of the flange from its original 
length to that which is achieved when it 
contacts the die. 

Tests were planned to determine the 
stretch-flanging limits of a number of 
aluminum-alloy sheet materials at forming 
temperatures of 70, 300, 400, and 450 F. 
The maximum temperature of 450 F was 
selected because of rapid deterioration of 
the rubber pad at higher temperatures and 
possible detrimental changes in physical 
properties of some of the precipitation- 
hardened alloys. 

The general survey of the effect of tem- 
perature on the stretch-flange formability 
was carried out on a 4-in.-contour-dia. die 
with blanks having 360-deg. flange sectors. 
Spot tests were made on other variables, 
such as other contour diameters, sheet thick- 
nesses and sector lengths, in order to observe 
the major trends introduced by these vari- 
ables. 

The standard aluminum sheet materials 
that were investigated included 3S-O, 52S-O, 
24S-O, 61S-O, 75S-O, 24S-T, 24S-T86, 
61S-T, R301-T, and 75S-T covering thick- 
nesses from 0.020 in. to 0.081 in. 

The forming of stretch flanges is limited 
by several forming defects and failures. 
Among the types of fractures are: stretch 
rupture, bulging rupture, bend cracks, in- 
complete forming, and canning. Increased 
stretch-flange formability is achieved at 
temperatures above 300 F for all alloys 
investigated. Each alloy, however, exhibits 
its own peculiar maximum per cent stretch- 
temperature curve. 

Several types of failures and defects were 


encountered, the most important being , 
radially directed fracture imitiated at the 
outer fiber of the flange. When this fracture 
occurs without necking, the maximum per 
cent stretch that may be produced approxi. 
mates the per cent local ductility in the 
tension test. If, however, fracture is pre. 
ceded by necking, the permissible per cept 
stretch is intermediate between the uniform 
and local per cent strain in tension. Ip. 
creasing the forming temperature permits 
greater per cent stretches for some of the 
more-ductile alloys. (E. G. Thomsen, D. y. 
Cunningham & J. E. Dorn. Trans. Am, 
Soc. Mech. Engrs., Vol. 68, Aug. 1946, pp. 
643-646. ) 


Creep Testing Unit 


Condensed from “Metallurgia”’ 


A relatively inexpensive, small creep 
testing machine was developed to make 
preliminary surveys of high temperature 
properties on experimental alloys with the 
least possible expenditure of money and 
material. More elaborate creep tests on large 
units are carried out only on alloys which 
have passed the initial experimental stage 

The test piece has a gage length of 1 i: 
and a dia. of 0.1785 in. The load is ap- 
plied through a ten to one lever. The fur 
nace is a stainless steel tube with a Ni- 
chrome winding. Temperatures up to 1650 
F can be obtained. 

At first no attempt was made to use 
an extensometer measuring directly on the 
specimen. A _ hardened steel ball was 
mounted on the lever arm in the knife edge 
line so that its movement was exactly 
five times that of the shackles. A dial gage 
calibrated so one division corresponded 
to a strain of 0.01% was mounted above 
this ball. More sensitive strain measure- 
ments were found usually to be not signifi- 
cant in view of the effect of furnace and 
room temperature variations. 

It is desirable to control the test piece 
temperature within + 1.8 F. An energy 
regulator is simple but is subject to occa- 
sional instability, causing temperature 
changes of several degrees. A _ resistance 
thermometer controller gives temperature 
variations of about - 1.4 F. An electronic 
method in use on a batch of these units has 
a thermocouple, potentiometer, galvanom- 
eter, photo-cell and gas filled relay. It 
gives control of about + 0.45 F, which is 
much closer than normally required. 

Most of the units use a simple instru- 
ment giving regulation to about + 1.4 F. 
The expansion of the furnace tube relative 
to an external structure of special low ex 
pansion alloys is arranged to operate 4 
micro-switch in the furnace circuit. 

Comparison tests between these small 
units and conventional large units showed 
good agreement even in comparatively 
early stages. The small units are satisfactory 
for the measurement over 48-hr. periods 
of creep rates down to 0.0005% per hr. and 
over longer periods down to 0.0002% pet 
hr. 


Later developments include an automati¢ 
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Digests _ continued 


strain-time recorder and an extensometer 
attache co the specimen for more refined 
measurements. The dial of this extensometer 
is calibrated so one division corresponds to 
a strain of 0.005%. For higher sensitivity, 
the dial gage can be replaced by a rhomb 
carrying a mirror. (G. T. Harris. Metallur- 
sia, Vol. 34, July 1946, pp. 129-132.) 


Standard Test Bars 
for the Nonferrous Foundry 


S Condensed from “Foundry. Trade Journal” 


In 1931 a meeting of the International 
Association for Testing Materials was held 
at Zurich, when it was evident that sep- 
arately cast test pieces were preferred by 
i the great majority of those present. 

s While a separately cast test bar can never 
be designed to assess the quality of a cast- 
ing, it can fulfill a useful purpose by indi- 
cating the quality of the metal from which 
t is cast, and the degree of control exer- 
cised in the foundry. 
Different designs of test bars were tested 
ind discussed. As a result of these tests, 
has been recommended to the British 
Institution that the keel bar 
should be tentatively adopted as a standard 
for copper-base alloy castings. In the final 
design, a slight modification was thought 
lesirable, namely, that the bar should be 
made round instead of having a square 
section. This will facilitate machining op- 
Hcrations and provide a more rapid rate 
of cooling which is, no doubt, desirable 
when this bar is used for phosphor bronze 
nd certain types of gunmetals. 

[t is appreciated that in odd cases some 
initial difficulty may be experienced in 
meeting existing specification requirements 
for metal of 88:10:2 and 86:7:5:2 and 
lor phosphor bronze, when using the keel 
test bar. There is every reason to believe, 
however, that the form of keel bar recom- 
)mended will ultimately prove satisfactory 

» ‘or all copper-base alloys when foundrymen 
»become more familiar with its use, and for 
) the purpose of standardization, the adoption 
}of one design of test bar is a distinct ad- 
vantage. (F. Hudson. Foundry Trade J., 
Vol. 79, June 20, 1946, pp: 185-191.) 
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Anglo-American Magnesium Production 


| Condensed from “Bulletin of the Institution 
f Mining and Metallurgy” 

pA id outline of metallurgical achieve- 
meat England and America in the pro- 
ren ~ magnesium is presented. More 
that of the magnesium produced in 

B Engl and America during World War 
pi onsumed in the form of incen- 
diar \merican production of magnesium 
in ] was 3,000 long tons, while at the 
Conclusion of hostilities in 1945, proved 
Magnes.cm production capacity for the 
Unite tates was 268,000 long tons/an- 
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num, and for Great Britain 28,000 long 
tons/annum. 

Physical characteristics gathered from 
numerous sources and in some cases, where 
authorities differ by small amounts, mean 
results are recorded: 

Hexagonal 
24.32 


3(24, 25, 26) 
2 


Crystalline system 
Atomic weight 
Isotopes 
Atomic number 12, 
Density @ 20 C—99.9% 1.738 gm./cu./cm. 
magnesium 
Density @ Melting point, solid 1.666 gm./cu./cm. 
Density @ Melting point, liquid 1.584 gm./cu./cm. 
Electrical Resistance @ 20 C 
Cast 4.36-4.49 x 10-8 
ohms/cu./cm. 


Extruded 4.43-4.60 x 10-8 
ohms/cu./cm, 
Rolled 4.50-4.77 x 10 


ohms/cu./cm, 


Thermal conductivity @ 20 C 0.395 cal./cu./ 


cm./sec. 
Thermal conductivity @ 300C 0.339 cal./cu./ 

cm. /sec. 
Melting point 649 to 651 C 


Boiling point at 
atmospheric pressure 
Latent heat of fusion 


1,094 to 1,120 C 


46.5 cal. per gm. 


Specific heat at 20 C 0.241 
Specific heat at 100 C 0.252 
Specific heat at 300 C 0.273 
Coefficient of expansion 
@0to l00C 25.5x 10-6 
per deg. C 
@ 0to 200C 26.2 x 10-8 
per deg. C 
@ 0to 300C 27.0 x 10-6 
per deg. C 
Young’s Modulus 6.4 x 10% ib./sq. in. 
Shear 2.5x 108 
Poisson’s ratio 0.33 
Potential in relatior 1,400 to 1,500 
to the Calomel elec- millivolts 


trode in seawater 

Magnesium production was affected by 
processes operating on (a) electrolytic re- 
duction, and (b) thermal reduction. The 
former can be divided into two classes: 
i.e., one in which the cell was mainly fed 
with anhydrous magnesium chloride, and 
the other whose feed was largely composed 
of a somewhat hydrated salt. 

The thermal methods were represented 
by the following subheads, in which the 
outstanding characteristic was the use of 
a particular reducing agent: (a) calcium 
carbide, (b) aluminum, (c) ferro-silicon, 
and (d) carbon. The raw materials for 
thermal processes include: magnesite, dolo- 
mite, seawater and natural brine. 

Analysis of a typical magnesium of the 
electrolytic method shows: 


Aluminum 0.003 % 
Manganese 0.04% 
Calcium nil 
Zinc nil 

Iron 0.03% 
Silicon 0.005 % 
Copper 0.003 % 


Lead, Nickel nil 

Cobalt, Silver nil 

Sodium nil 

Boron less than 0.0001 % 
Cadmium 0.00001 to 0.00004% 
Magnesium remainder 


Each of the thermal processes are reviewed. 

While the calcium carbide process has 
limitations, one plant employing it was 
delivering regularly more than its designed 
output. The demand for aluminum powder 
for alternative purposes curtailed magne- 
sium production by the aluminum reduc- 
tion method. 

The terro-silicon method yielded the 
metal of highest purity. Calcined dolomite 


was reduced by a ferro-silicon containing 
75 to 77% silicon in the presence of a small 
quantity of high grade fluorspar. Condensed 
magnesium known as the “crown” was of 
a hi®her purity than that made by any 
other full-scale plant with the following 
analysis: 


Per Cent 
Aluminum 0.005 
Manganese 0.002 
Calcium 0.01 to 0.1 
Zinc absent 
Iron 0.002 
Silicon 0.004 
Copper 0.001 
Lead 0.004 
Nickel none 
Silver none 
Sodium <0.0005 
Magnesium remainder 


In one plant employing the ferro-silicon 
process, distorted retorts were blown out 
in situ in the furnace. When this treat- 
ment was required, a cap was secured to 
the retort which was connected to a pneu- 
matic supply at 100 psi. This treatment, 
skillfully applied, resulted im enormous 
saving of man-hours and eliminated the 
need of any hydraulic presses. 

The carbo-thermic process has produced 
a metal of higher purity than is generally 
given by the electrolytic process, but it 
can be doubted whether it is yet on an 
economic basis. 

An appendix shows chemical composi- 
tion and mechanical properties of British 
and American magnesium alloys. (P. L. 
Teed. Bull. Inst. Mining & Metallurgy, 
No. 479, July 1946, 25 pp.) 


Resin Fibers 


Condensed from “Plastics” 


One of the important types of plastics 
materials results from a combination of the 
techniques of pulp molding and resin im- 
pregnation. Although each technique in it- 
self is not new, the combination yields a 
material, variously called resin fibers, pulp- 
resin preforms, or simply pulp resins, which 
can be used for the production of large, 
high-strength articles containing thin sec- 
tions and undercuts. Resin fiber articles are 
resistant to wear, mild acids, and alkalies, 
and have the durability, smoothness, and 
finish of molded plastics. 

The use of pulp-resin preforms for small 
moldings is not too promising. With an 
increase in the size of the molded piece, 
the choice of a pulp-resin becomes far more 
attractive, and several of these applications 
are at present being exploited. Typical ex- 
amples of this class are plates and serving 
trays, alarm clock cases, equipment bases, 
telephone stands, and business machine 
housings. The important factor to consider 
in applications of this type is that the cost 
requirements will govern the choice of ma- 
terials and that there is strong competition 
with regular thermosetting molding com- 
pounds. 

Since the pulp-resin preform is essentially 
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Digests — continued 


a two-phase system, its properties will be a 
function of both the base resin and the 
fiber. At present, tests are being run on 
various types of fibers including unbleached 
kraft, unbleached sulfite, alpha, defilttred 
rag, ground wood, and waste paper, with 
the object of determining the effects of pulp 
types and fiber sizes on the finished plastics. 
Recent findings have indicated that strength 
properties are not dependent on fiber length 
or pulp-sheet strength and that mechanical 
and semi-chemical pulps are suitable for 
pulp plastics, although in general, these 
plastics are inferior to those based on chem- 
ical pulps. 

The results of a series of studies on fiber 
types in which unbleached kraft, unbleached 
sulfite, alpha pulp, defibered rag, ground 
wood and waste paper were tested, have 
indicated kraft fiber to be slightly better in 
strength properties than sulfite, rag or alpha 
pulp, with ground wood or waste paper 
being quite inferior. There are, however, 
some contradictory results that have to be 
clarified in further tests, on the dependency 
of physical properties on fiber length. From 
a processing standpoint, there is an opti- 
mum fiber length which would be long 
enough to give good felting properties and 
not too long to produce a bulky preform. 

The short fibers of ground wood or waste 
paper cause processing difficulties insofar 
as they tend to plug. Studies on resin types 
used in conjunction with kraft pulp have 
led to some interesting conclusions. It has 
been found that where the resins penetrate 
into as well as coat the fiber, the result is 
greater dimensional stability, lower water 
absorption, and lower impact strength. 

Thus, a highly polar water solution or 
phenolic resin will penetrate into the fiber 
centers resulting in a more dimensionally 
stable product than can be obtained with 
a less polar alcohol solution. On the other 
hand, the alcohol soluble phenolic will 
yield a higher impact strength because of 
the ability of the unimpregnated fiber cen- 
ters to act as energy absorbers for an impact 
blow. (H.H. Atlas & R. S. Aries. Plastics, 
Vol. 5, Sept. 1946, pp. 38-40-41, 61-62.) 


Hard Chromium 


Condensed from “Mecanique” 


Although electrolytic chromium deposits 
were first proposed in 1848, the use of 
chromium plating to prevent nickel from 
tarnishing was not developed until about 
1922. About 1928 a process was found for 
depositing chromium layers _ sufficiently 
thick and adherent to make possible their 
use for mechanical rather than ornamental 
purposes. 

Hard chromium layers for mechanical 
purposes are deposited from a bath con- 
taining 150 to 300 g. per 1. chromic acid 
with 1 to 2% anions, such as sulfuric acid. 
The bath temperature may vary from 105 
to 140 F. However, under any specific 
set of conditions, the temperature should 
be held to a variation of + 4 F for constant 
results. The anode is antimonial lead while 
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the article being plated is the cathode. The 
article should be perfectly degreased and 
washed before plating. All steels, except 
those with over 5 to 6% manganese, may 
be chromium plated. 

Chromium plates so deposited have a 
hardness of 700 to 1050 Vickers as well as 
a remarkable resistance to abrasion and a 
low coefficient of friction. The impact 
resistance is low, especially when the layer 
of chromium is relatively thick and is not 
well supported. The low impact resistance 
may be accentuated in some cases by hydro- 
gen embrittlement, which can be overcome 
by holding for one to two hr. at about 
400 F. 

Hard chromium plating is used to build 
up local spots of articles that have worn 
excessively. It is recommended that the 
chromium layer be no thicker than 0.012 
to 0.016 in. If a thicker layer is required, 
the part should first be nickel plated almost 
to the desired size and then a final layer of 
chromium deposited. The chromium can 
be easily ground if sufficient care is used. 

Chromium plating can also be applied 
to give the desired wear resistance or coefh- 
cient of friction to parts of otherwise satis- 
factory properties. Chromium plating is 
sometimes used for resistance against cor- 
rosion, as in the case of exhaust valves of 
combustion engines operating with ethyl 
fuel. (D. Chambaud. Mecanique, No. 335, 
July 1946, pp. 175-177.) 


Ellipsoid Melting Furnace 


Condensed from “Metallurgia”’ 


Of the non-crucible furnaces, the hori- 
zontal rolling furnace, where the flames 
from the burner are admitted direct into 
the melting chamber, is the best known. 
A modification of this type called the 
Ellipsoid furnace has been in use on the 
continent in recent years. 

Instead of being mounted horizontally, 
this furnace is permanently tilted at an 
angle of 30 deg. from the horizontal. 
One support is mounted in a ball bearing, 
while the other is a ring which can be 
actuated by an electric motor so a rocking 
motion can be imparted to the furnace. 
During operation, the rocking motion 
causes the molten metal to wash constantly 
over the incandescent lining. The motor 
which serves for rocking the furnace also 
effects the pour. 

Oil firing is usually adopted, although 
gas firing is equally suitable. The furnace 
lining is either of special shape firebricks 
or stamped. The latter method is generally 
recommended as being cheaper and having 
a longer working life equal to about 125 
to 130 tons output before relining is 
required. 

Typical performance details are given for 
five heats. The figures for one of these 
examples are: metal—red brass grinding 
swarf; heating-up time—80 min.; oil con- 
sumption—12.5 gal.; weight of charge— 
552 Ib.; melting time—30 min.; oil con- 
sumption—10%; pouring time—10 min.; 


oil consumption for pouring—2.| p,). 
metal poured—426 Ib.; melting os. 
22.9%. (A. J. G. Smith. Meta! 


Vol. 34, July 1946, pp. 153-154.) 
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Microhardness Testing 


Condensed from “Metal Indust) 


Microhardness testers may be based o, 
the scratch method, or on the method 
static indentation. In a scratch test the cy 
ting instrument, usually a diamond point, 
drawn with a constant pressure across the 
surface of the specimen, instead of being 
pressed at right angles against it. In the 
method of static indentation the indenter— 
in microtesting, usually a diamond pyramid 
with a vertex angle of 136 deg.—is pressed 
under a known load and for a certain time 
into the material, at right angles to 
surface of the specimen. 

The scratch test is normally used only | 
qualitative measurements. When a hardn 
number based on an absolute scale 
quired, the static indentation method 
nearly always employed. If a Vickers 
mond is used as an indenter, the hardne 
number is obtained in the usual way 
measuring the diagonals of the impression 

In most types of micro-hardness tester 
the indenter is either itself loaded or con 
bined with some device for measuring the 
load. The apparatus described has a simple 
and practical construction obtained by mak 
ing the specimen to be examined movable 
and by directly applying the load for making 
the impression or scratch. The load can 
varied at will between c:a 1 g and c:a 
g; the apparatus has a high precision of ain 
and can be used for both scratch and inde 
tation tests. 

The indentation load is measured wit! 
considerable accuracy, even at low value 
since the apparatus is very simple and th 
load applied directly by weights. 

An ordinary Vickers diamond may 
used as an indenter for indentation tests 
with this new apparatus. If necessary, this 
diamond can be used alternatively for micr 
hardness tests and for ordinary macro tests 
A diamond point is used for scratch tests 
For this purpose the Vickers diamond 
very useful, or, of course, a pointed diamond 
cone. A suitably mounted diamond sive! 
can also be used. In scratch testing it 
sometimes possible to obtain valuable 1 
formation about hardness variations in the 
microstructure if a pointed cone of hard 
metal or a pointed hardened steel needle 
is inserted as a scratch cutter. 

Some applications of microtesting are * 
determine the hardness of aluminum foil’ 
and of surface layers of silver, nickel, chro 
mium, zinc, cadmium, etc.; to determine 
the hardness of thin foils and thin surfaces 
such as electrodeposited layers directly; © 
study in detail the alterations in haranes 
caused by changes in temperature in wel 
ing; and to determine the hardness numbe! 
of components in minerals. (E. Bérje berg 
man. Metal Ind., Vol. 69, Aug. 9, 1949, PP 
109-112.) 
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Selective Hardening —Methods and Techniques 


Uitt: 


right end. After the fourth rivet has been 
placed in the tube, the first rivet has 
slid to the section of the tube surrounded 
by the induction coil. In this position 
the rivet is ready for heating. As the coil 
surrounds only the middle section of the 
rivet, only that section will be heated. 
The operator uses a foot switch to start 
the operation and an adjusted timer cuts 
the current off at the end of the heating 
cycle- 2! 2 sec. 

After the rivet has been heated, a new 
one is pushed into the tube from the 
right hand end. This, of course, pushes 
the heated rivet from the other end of the 
tube, and it slides down the chute to 
the quenching medium— in this case oil. 

Another interesting. application of in- 
duction heating is treating springs used 
in pinball machines. They are made of 
pre-tempered spring steel. For mounting 
purposes each end of the spring must 
be bent at quite an angle. In order to 
prevent breakage, it is therefore necessary 
to anneal each end for about 5 in., while 
at the same time retaining hardness in 
the center of the part. 

The first quantities were run through a 
lead bath using fixtures; however, the 
difficulty of loading and holding in the 
fixtures was not conducive to high pro- 
duction and quality work. Therefore, a 
set-up using induction heating was de- 
vised. The operator loads the springs on 
the specially designed wheel. Holes in the 
springs fit over pegs extending from the 
surface of the wheel. 

The wheel is moved slowly by a varia- 
ble speed drive motor. As the two ends 


of each spring pass througn the held of 


an induction block, they are heated to 
an annealing temperature of 1300 F. As 
the wheel continues to revolve, it passes 
an unloading trigger which flips the 
spring into a tote box. 

This arrangement permitted the an- 
nealing of 2600 pieces per hr. as against 
300 pieces per hr. with the lead bath 
set-up. 

From “Heat Treating Hints,” pub 
lished by Lindberg Engineering Co. 


Heat treatment of closed-end quartz 
tubes more than doubles their life for use 
in measuring the temperature of molten 
metal in induction furnaces, reports P. R. 
Kosting and T. K. Zagwyn, Watertown 
Arsenal. The quartz tubes were preheated 
slowly to about 2600 F and held at that 
temperature for about 20 min. before 
being immersed for the first time into 
molten metal in the furnaces. Between 
succeeding immersions, the tubes were 
kept at a temperature of 1600 to 1800 F. 
Tubes treated in this manner were able 
to withstand an average of 14 successive 
immersions into molten metal, as com 
pared with the previous average of 6 im 
mersions per tube. The number of tubes 
lost because of softening of the side walls 
was reduced from 50 to 10%. Heat treat 
ment at temperatures as high as 2750 F 
was found suitable. ‘Temperatures at 
2400 F and lower proved to be inade 
quate. 
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WHEN JOINED WITH MUREX 
ALUMINUM BRONZE ELECTRODES 


Brass can be welded to steel...iron can be 
welded to copper...and many other combi- 
nations of commonly used metals can be 
joined together with high strength and ex- 
cellent bearing qualities—when the welding 
is done with Murex Aluminum Bronze 
Electrodes. 

The Murex line includes five aluminum 
bronze electrodes, each with outstanding 
welding characteristics and exceptional phys- 
ical properties...each designed to provide a 
certain Brinell hardness of deposit...and all 


five are made to satisfactorily take care of, 





any application that an experienced wel 
may find in a day’s work. a 
The superior results provided by Murex 
Aluminum Bronze Electrodes are #ehieved 
with a minimum of penetration’ and with 
quick cooling. Write today for further 
information about these products and ask 
for your time-saving % yplication chart. 


METI ' CORPORATION 


120 EW YORK 5, N. Y. 


% 


Albany «+ Chicago * ¢ So. San Francisco * Toronto 
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A machine shop producing cutting 
pliers encountered the problem of meet- 
iqg the two dimensions on the legs (shown 
in the sketch), after the parts had been 
assembled and hardened. 
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Sketch of bending fixture, showing pliers 
in position. 


At first the shop did the adjusting of 
legs to obtain these dimensions by hand, 
ising a vise and hammer or any con- 
venient piece of metal. The results ob- 
stained were not satisfactory; one of the 
legs would have all the contour and the 

Bother leg was straight, or at other times 
the contour on the two legs would not 
be opposite. 

To solve the problem, the bending 
ixture shown was designed and built. 
This fixture is made with a base “A” of 
machine steel approximately 514 in. by 
S°s by 5@ in. in thickness. Four resting 
Pins or pads “B”, one at each corner, were 
Hastened in the base. Two holes “C” were 
pdrilled in the base to fasten the fixture 
fon a bench, where the bending operation 





pWas done. 

Two hardened steel blocks “D” were 
pfastened on the base, locating them so that 
pthe nose of the pliers was a good sliding 
Mit between the blocks. Four pressure 
locatit blocks “E”, also made from 
Bharder tool steel, were placed on the 
Bbase 1€ positions shown by the illus- 
etratior 
Bit be noticed that these latter 
1 blocks in be swung on their fasten- 
p28 scrcows in various directions, and this 
Bfeature proved to be the solution of the 
Problem referred to in this article. A 
Bbendine cam with handle was made from 
Machine steel with the cam surfaces case- 
Bharden 
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A Handy Bending Fixture 


by Robert Mawson 


To use the fixture, one of the pliers is 
placed with its nose between the blocks 
“D”. The bending cam is then placed 
in the fixture with the shank of the cam 
fitting in the hole “G”. The man per- 
forming the bending operation then pulls 
the bending cam down by means of its 
handle and the cam surfaces coming in 
contact with the inside surfaces of the 
plier legs force them back to the locating 
blocks “E”. 

If the man should find that the contour 


is not satisfactory or the dimensions have 
not been obtained, the blocks are moved 
until the desired contour is made. The 
screws in the blocks are then tightened 
down securely and the fixture is ready for 
production operation. 

The principles involved in this method 
could be used on other bending opera- 
tions which now use expensive tools and 
machines and where the results obtained 
are no better than that from this hand 
operated fixture. 


Automatic Handling of Sheet Metal Stampings 


by Kenneth Rose, Engineering Editor, 


MATERIALS & METHODS 


Handling of the large sheet metal 
stampings used for automobile bodies has 
always been a laborious job in metal press 
work. A device produced by engineers at 
Ford Motor Co. eliminates the manual 
handling formerly required. It serves to 
eject these large sheets from the blanking 
press automatically. When combined 
with a mechanical feeding arrangement 
for the steel strip and a conveyor belt for 
the blanks, it makes the operation of the 
press truly automatic. The steel is fed 
through the side of the press, the strip is 
blanked and the blank is removed from 
the press and moved into straightening 





rolls without any manual handling what- 
ever. 

The automatic ejector consists of suc- 
tion cups fastened to the male die, and a 
moving rack driven by sprockets at the 
front of the press. When the blank has 
been punched out, it is lifted with the die 
during the upstroke of the ram. The 
suction cups are shown attached to the 
male die in the figure. The blank is re- 
leased as the rack slides under it, and is 
carried forward on the rack. A slide de- 
livers it to a belt conveyor, which in turn 
feeds it immediately into straightening 
rolls. 
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The suction cups shown here in the male die pick up the blanks and deliver them to the 
moving rack. (Courtesy of Ford Motor Co.) 
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Materials 





Metal Castings. Numerous strenes metal 
castings for use in drawing and forming 
operations are profusely illustrated and de- 
scribed in an 8-page bulletin of Advance 
Foundry Co. (i) 


Plastics. Instructions on how to use Urac 
110, a white, pure urea-formaldehyde pow- 
dered resin, with Melmac 401 for the 
production of boil-resistant plywood and 
veneer in the hot press, are presented in a 
4-page bulletin of American Cyanamid 
Co. (2?) 
Felt Base Packing Material. Data Sheet 
No. 14, published by American Felt Co., 
discusses Vistex, a sheet laminated felt base 
packing and sealing material. (3) 


Ceramic Property Chart. The mechanical 
and electrical properties, linear thermal ex- 
pansion, dielectric strength, and tolerances 
of AlSiMag ceramics are presented by 
American Lava Corp. in a concise property 
chart, No. 346. (4) 


Springs. The various types of springs pro- 
duced by Associated Spring Corp. and its 
four subsidiaries are listed in a 6-page, 
illustrated folder. (5) 


Precision Castings. The advantages of using 
precision castings for parts of complicated 
shapes are listed by Bergen Precision Cast- 
ings, Inc. in a 4-page, illustrated bulletin. 

(6) 
Plastic Coating. Liquid Envelope, a peel- 
able plastic protective coating for every 
metal-fabricating operation, is described and 
illustrated in a 4-page folder of Better 
Finishes & Coatings, Inc. (7) 


Industrial Cement. The ability of 4665 
Cement to adhere to either porous or non- 
porous surfaces, such as glass, metals, wood, 
plastics, etc., is discussed in an 8-page bul- 
letin, No. A-6031, of E. I. du Pont de 
Nemours & Co. (8) 


Aluminum Casting Alloys. Specifications, 
mechanical properties and foundry char- 
acteristics of aluminum casting alloys are 
presented in a 42-page catalog of Federated 
Metals Div., American Smelting & Refin 
ing Co. (9) 


Tools, Gages, Dies, Etc. The many advan- 
tages and facilities of the Machine Tool & 
Gage Div. of the Fuller Brush Co. for pro- 
ducing tools, gages, dies, etc. are profusely 
illustrated and described in an attractive, 
44-page catalog. (10) 
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ontact Springs. Bulletin No. B-Gl, one 
age, describes and illustrates beryllium-cep- 
r electrical cohtact springs and contact 
Sties produced by /GibsonBlectric 
Co. (11) 





Sand Blast Hose. A single sheet, No. 4440, 
of B. F. Goodrich Co. describes and illus- 
trates sand blast hose for conducting sad 
and other abrasive matérials at high velpci- 
ties for cleaninZ>cuttjng or finishing ¢ast- 
ings, metal surfaces, @tc. (12) 


Plastics, Coatings, Eif. The numerous prod- 
ucts developed by Hercules Powder Qo. in 
the plastics, adhesives,_coatings, etc. | fields 
are discussed in a 20-page Butetin. (13) 


A new type of bedring— 
pre-cast bearing bronze on_ steel-}-which 
combines the strength of steel and the bear- 
ing qualities of bronze is discusséd~in_a 
i-page, illustrated bulletin of Johnson 
Bronze Co. (14) 


, R > 
Bronze Bearings. 


Metal and Plastic Forms. A_ specialized 
process of producing long, slender preci- 
sion metal and plastic forms is announced 
by Karge & Son Machine Co. in a 2-page, 
illustrated bulletin. (15) 


Pig Iron. This attractive, 22-page catalog 
of Keokuk Electro-Metals Co. describes and 
illustrates their special methods of process- 
ing and casting high silicon pig iron, and 
also shows their many facilities. (16) 


Cemented Carbide. The physical and me- 
chanical properties, advantages and appli 
cations of Kennametal, a cemented hard 
carbide, as a cutting tool and wear resistant 
material, are discussed in a 16-page, illus- 
trated bulletin of Kennametal Inc. (17) 


Forged Steel Flanges. This 16-page stock 
list, No. 225, includes specifications and 
prices of a variety of forged steel flanges 
in boiler, welding, tank, high hub, etc. 
types. Kropp Forge Co. (18) 


Connections and Openings for Pressure Ves 
sels. A variety of press-forged welding 
necks, nozzles, and elliptical handholes and 
manholes for use in pressure vessel fabri- 
cation are described and illustrated in a 
i-page bulletin, No. 4-61, of Lenape Hy- 
draulic Pressing & Forging Co. (19) 


Valves. Engineering, operating and main- 
tenance data on pressure reducing, differ- 
ential and overflow valves for steam, air 
and gas are presented in a 20-page, illus- 
trated bulletin, No. 461, of the Leslie Co. 

(20) 


Castings. A variety of applications of Mee- 
hanite castings to pressure work in cases 
where high pressures are required are de- 
scribed and illustrated in a 12-page bulletin, 
No. 10, of Meehanite Metal Corp. (21) 


Plastic Fire Brick. The many application: 
of Mono-Fibrik, a high-grade plastic mono. 
lithic fire brick, are discussed in a 24-page 
illustrated bulletin of Mexico Refractor; 


=e} 


Protective Wrapping. The many advantag 
of//jusing Plastic Seal, a protective skin-tigh; 
wrapping that is easily applied and easj\, 
ae are discussed by Progressive §) 
tems, Inc. in-a—4-page, illustrated bullet; 


Phosphor Bronzd.| This 12-page, illustrat 
bulletin of Sey~par Mfg. Co. lists siz 
specifications, properties, uses, etc., of 
variety of phosphor bronze sheet, 
wire. 

Impact Propertids of Cast Steels. Comp 
data on the Igw temperature impact pr 
erties of cast ste¢lg are presented in a 4-pa; 
illustrated Steel/ Casting Report, N« 
sued by Steel/Foanders’ Soctety of 


High Tensile Strength Steel. Complet 
on the properties, fabrication and app 
tion of U.S.S. Cor-Ten, a steel having | 
strength and resistance to atmospheri 
rosion, good workability, weldability, et 
are presented in a 68-page, illustrated 
log of Carnegie-Illinois Steel Corp. 


Prectsion Investment Castings. Data on | 
cision investment casting, and th 
features of J. R. Wood Produ 
precision investment castings, are 

in a 12-page, illustrated booklet 


Methods and 
Equipment 





Dust Collectors. Typical installations 
Dustkop dust collectors for collecting dus 
lint and rouge from polishing, buffing an 
metal coloring operations are described an 
illustrated in a 2-page bulletin, N« 
published by Aget-Detroit Co. Prices 
included 


Cutting Tips. Specifications of a 

of Airco cutting tips for use in hat 
machine cutting, and for cutting wit! 
gen and acetylene, are presented 
6-page folder, No. ADG-1098, of A 
duction Sales Co. 


Welding and Brazing Alloys, Flu 
complete list of low temperature wv 
and brazing alloys and fluxes specia! 
signed for cast iron, aluminum, brass, ©OP 
per and for joining dissimilar metals 
presented in a 4-page bulletin of A//-Si# 
Welding Alloys Co., Inc. 


MATERIALS & METHOD® 
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New Materials and Equipment 


Box Furnace Produces High 
Automatically-Controlled Temperatures 


A new laboratory box furnace for high, 


ut matically-controlled 
een announced by the Industrial Heating 


Dit Cré neral 


N.Y 


Ele ctric 


temperatures 


Co., 


has 


Schenectady, 


Suitable for operation up to 3100 F, 


the new furnace can be used in such appli- 
ations as melting and bright annealing of 


metals 


tion of 


, Sintering of powdered metals, reduc- 
metallic oxides, ceramic firing, and 


copper and silver alloy brazing of metals. 
Since the heating units must be protected 
against oxidation, the furnace is limited to 
operations which can be performed in a 
protective atmosphere. 





oratory furnace for 


temperatures 


0O F can be used for heat treating 
is melting and brazing operations. 


ARY, 


1947 


The heating units are molybdenum rods 
formed into sinuous loops and supported 
inside the heating chamber. The heating 
chamber is 4-in. wide, 414-in. high, and 
25-in. long, and is lined with refractory 
brick backed by heat insulation. 

A cooling chamber permits materials to 
be cooled in a protective atmosphere, pre- 
venting oxidation of the charge. This water- 
jacketed chamber is separated from the heat- 
ing chamber by a manually-operated sliding 
door. The doors of the heating and cooling 
chambers are provided with manually- 
operated flame curtains to prevent loss of 
atmosphere when open. 

Automatic temperature control is pro- 
vided ‘by a standard-type temperature con- 
trol instrument rnounted on an operator's 
panel. This instrument may be either strip 
chart, round chart, or indicating type, and 
operates from a radiation thermocouple 
focused on the interior wall of the heating 
chamber. 


New Lathe Features Dual Drive 


A new lathe with dual driving mechanism 
has been announced by the R. K. LeBlond 
Machine Tool Co., Cincinnati 8. It is built 
with two separate driving arrangements, a 
gear drive and a direct belt drive. It swings 
15 in. over the bed ways, can be built with 


center distances starting at 30 in., and is 
powered by a 3-hp. main drive motor. 

The lathe has 12 spindle speeds, four of 
which are high speeds for use with carbide 
tools. The low speed, or gear drive, runs 
from the main V-belt motor drive, through 
a gear train, to the spindle. 

The high speed, or direct belt drive, runs 
through four gear speed changes to a high 
shaft, then direct to the spindle 
through a second double V-belt drive. Thus, 
the gear drive is cut out completely, and the 
high speed drive for all practical purposes 
is direct to the spindle. 


speed 


The change feed box is totally enclosed, 
and the gears are lubricated by oil pumped 
automatically from the main _ reservoir. 
Drive, tumbler and cone gears in the feed 
box, and many moving parts within the 
headstock, are flame hardened. 


@ The D. E. Makepeace Co., Attleboro, 
Mass., has announced new bar contact ser- 
vices for manufacturing bar contact tape 
and attaching this tape contact arms. 
Palladium and palladium alloys on pure 
nickel-base bi-metallic bar contact tapes are 
recommended for use in applications where 
the current is less than one amp. and where 
atmospheric conditions are likely to corrode 
other contact materials. Silver 
bar contact tapes are recommended for use 
in applications where the current is less than 
three amp. They are not as sensitive and 
usually require greater contact pressures 
than do palladium and palladium alloy bar 
contacts. 


to 


less noble 


137 

















20 Million-Volt X-Ray Machine 


Penetrates Heavy Steel Sections 


An improved 20 million-volt betatron 
specially designed for industrial radiography 
has been announced by A/llis-Chalmers 
Mfg. Co., Milwaukee, Wis. The industrial 
application of the betatron, as a source of 
high energy X-rays, was developed during 
the war, and this latest unit with push- 
button control is an outgrowth of that war- 
time work. 

The betatron consists essentially of an 
electro-magnet and a  doughnut-shaped 


set on the exposure control dial. This con- 
trol integrates the total exposure by direct 
measurement of the X-ray beam intensity, 
and thus automatically shuts off the 
betatron. 

With the X-ray intensities available with 
the betatron, radiographic inspection of 
forgings, castings, welds, and machine as- 
semblies up to about 2-ft. thick becomes 
practical. In a matter of minutes, flaws 
from 1/32- to 1/10-in. dia. are detected. 


The new 20 million-volt betatron showing the doughnut-shaped tube being 
placed in position. 


vacuum tube placed between the pole faces 
of the magnet. The supply of electrons is 
released inside the vacuum tube from a 
glowing filament and under influence of the 
magnetic flux, spin around the tube. They 
are accelerated and when they have reached 
their maximum energy their orbit is slightly 
increased so that they strike a platinum 
target and produce X-rays. 

The operation of the betatron has been 
reduced to three steps. One of the features 
of the equipment is an exposure control 
preset. The amount of X-ray energy re- 
quired to obtain a given film density 
through the object being X-rayed can be 
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The characteristics of absolute sensitivity 
and very weak secondary fog permits the 
detection of small flaws located at any 
depth within the specimen. 

Additional design changes are in progress 
to further simplify the betatron. The size 
of the equipment will be reduced and sev- 
eral of the controls on the present equip- 
ment such as the air blower, the ring con- 
veyor motor, and the tube filament current 
variac will be eliminated or made auto- 
matic. (For additional details on multi- 


million volt X-ray equipment, refer to 
MATERIALS & METHODS, Mar. 1946, p. 
706.) 





Fiberglas Mat as Base for Laminates 


A new-type Fiberglas mat designed aS 4 
base, or reinforcement, for low-pressy,, 
laminating resins, has been announced by 
Owens-Corning Fiberglas Corp., Toledy 
Ohio. The new mat is particularly suitah), 
for use in laminates that must possess hip} 
impact resistance and wet strength. Th. 
resulting laminates have equal strength j, 
all directions. 

The mat is composed of continuoy; 
strands of low-twist, textile-type Fiberglas 
yarns, laid down in the circular pattern and 
bonded with a special resin which is com. 
patible with polyester low-pressure resin; 
The dip method can be employed to im. 
pregnate the mat, or it can be laid up dp 
and impregnated by spraying, dripping o; 
injecting the resin. The binder soften; 
when the mat is warmed to 115 F, permit. 
ting preforming to a desired shape before 
impregnating. Warming will also permi 
drawing the mat after impregnation 

The mat can be used on the production 
line to make formed parts by the rubber 
plunger technique. When this method js 
used the mat can be pre-cut to the desired 
pattern, or it can be drawn to the contoy 
of the mold from flat sheet stock and add 
tional resin added. Pressures of 50 to 7 
psi. at temperatures of 250 to 300 F are 
employed to produce molded parts in ; 
curing time of 3 min. in the mold 
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Thermosetting Silicone Resin 
for Bonding Applications 


The thermosetting silicone resin 
nated DC2103, developed by Dow Cornin 
Corp., Midland, Mich., has been further 
developed and its properties improved. | 
has use as a heat-stable bonding material fo: 
bonding finely divided particles such 
powdered metals or mica, silica or carbo 
and inorganic fabrics in the production 
rigid electric laminates. 

The material is a 60% solution of si 
cone resin in toluene. Its chemical resistanct 
to commonly used inorganic reagents, & 
cept concentrated sulfuric acid, and to 4 
lesser extent, concentrated nitric acid, | 
good. It has limited resistance to organi( 
solvents, being unaffected by the lowe! 
aliphatic alcohols and mineral oil, slight) 
affected by glacial acetic acid, and strong) 
affected by chlorinated solvents, ketones 
esters, light naphthas and aromatics 

Because of its heat-stability, waterpro0! 
ness and dielectric properties, it can be used 
as the resin binder in production of heal 
stable and waterproof basing cement 
sealing light bulbs or radio transmitting 
tubes to metal bases. It can also be use 
for bonding finely divided particles such # 
powdered metals, carbon, carborundu® 
silica, asbestos or mica, in the fabrication 
of a variety of products including frictio 
producing materials, abrasive compositioo 
and electrical resistors. 
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MATERIALS & METHOD? 
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press Type Spot Welders Employ 
New Welding Pressure Principle 


A new lime of press type spot welders 
which apply the welding pressure in a 
straight vertical movement of the upper 
electrode has been announced by the Taylor- 
Hall Welding Corp., subsidiary of the 
Machine & Welder Co., Warren, 


Federal - z 

Ohio. This design is a departure from the 
“radial” pressure approach of the rocker 
arm type. 


The vertical ram on which the upper 
horn is mounted rides on V-shaped slides 
long). The lower horn has a 
vertical adjustment of 6 im. and swing 
adjustment through 90 deg. The upper horn 
can be adjusted 1 in. out beyond the end 
of the lower horn. 

The welders have a narrow frame that 
permits a variety of angular work, and less 
need for extra long horns. The back and 
sides of the machine are completely flush, 
valves and switches being recessed in the 
side panel. Ratings now available are in 5 


(20 in 


’ and 10 Kva capacities. 


Direct Drive Grinder for Small Parts 


Charles H. Besly & Co., Chicago, has 
introduced a double verticle spindle grinder 
designed for high output on small parts. 

The new direct drive grinder has a hori- 
zontal rotary feed which enables the opera- 
tor to drop the small parts into the feed 
wheel rapidly and accurately. For example, 
the new machine will grind from 3000 to 
1000 small coil springs per hr. 

This equipment is designed for the grind- 
ing of such parts as steel rollers, carbon 
brushes, washers, and ceramic parts within 
allowable tolerances. 


Free Machining Steel 
for Die Casting Dies 


free machining medium carbon die 
steel has been developed by Vanadium 
All Steel Co., Latrobe, Pa. It has sufh- 
cient alloy content to provide air-hardening 
Properties capable of producing a hardness 
of to 325 Brinell in sizes as large as 
10 in. in cooling in still air. Where 
resistance is required, a file hard 
with high core hardness can be 
ed by pack hardening followed by 
nching. 
teel is suitable for plastic molds and 
asting dies for white metal alloys. 
machining quality permits harden- 
steel prior to machining. Hubbing 
ms in molds or dies is possible with 
in the annealed condition. 
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The free machining properties make it 
possible to place in service dies of higher 
hardness which better resist the “Brinelling” 
or peening action of chilled metal and the 
other hazards of operation. The method of 
producing the free machining qualities does 


not impair the surface finishes on molds or 
dies made from it. 

The approximate composition of the 
steel, known as Speed-Cut, is 0.40 carbon, 
0.30 silicon, 0.85 manganese, 1.12 chro- 
mium, 0.50% molybdenum. 





Storage Battery Machine Flash Welds Aluminum 


A new storage battery powered flash 
welder designed and developed for the flash 
welding of aluminum has been announced 
by Progressive Welder Co., 3050 E. Outer 
Drive, Detroit 12. Although stored energy 
has been used for resistance welding of alu- 
minum, application previously has been con- 
fined to fairly light sections and such oper- 
ations as spot welding. 

The reason for the use of stored energy, 
is the excessive power needed for the weld- 
ing of aluminum. Stored energy machines 
lend themselves to flash welding because 
they have the ability to provide high weld 
current rates with a considerable lower line 
load than for a. c. machines, and give a 
continued current flow rather than a single 
“shot” of short duration as is provided in 
the other types. 

The machine is cam-operated, and has a 
16-cell, 8-v. water cooled battery power 
pack and battery charger and charger con- 
trol assembly. The power pack supplies up 
to 38,000 amp. 





The battery operated flash welder has 
demonstrated several useful characteristics in 
service to date. Apparently it is far less 
critical as to control requirements when 
welding light metals than are a. c. machines. 
A variation of plus or minus 20% in 
operating voltage or of plus or minus 30% 
in platen feed rate is apparently permissible 
without affecting weld quality. Again, where 
an a. c. machine may often have to be held 
to plus or minus 1/100 sec. variation in 
upset current duration, the time can be 
varied on the battery from 1/20 to 1/6 
sec. without affecting the quality of the 
weld. 

While developed primarily for the flash- 
welding of aluminum, this type of machine 
probably will also find an important place 
in the welding of other metals, particularly 
where semi-portability of welder and power 
supply is an important consideration. The 
machines can be installed anywhere where 
there is adequate power supply to operate 
a 10- or 15-hp., 3-phase motor. 


J % 


Stored-energy flash welder shown welding miter joints of extruded aluminum 
window sash. 
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INCREASE CASTING STRENGTH 
BY AVOIDING SHARP CORNERS 


Die castings can be greatly strengthened 
by the use of liberal fillets and rounded 
corners. A radius of .015” minimum is sug- 
gested in place of sharp corners, and larger 
radii are desirable when conditions permit 
their use. In addition to gaining added 
strength, a slight radius on corners of cast- 
ings reduces die cost and promotes the 
durability of any subsequent plated or or- 
ganic finish. 


The zinc alloy die cast thermostat hous- 
ing illustrated above and below features 
thin walls joined by liberal fillets both 
inside and outside, with no sharp edges 
except at the die parting. Decorative fea- 
tures, including raised panels on each side, 
the front and one end, and a series of fine 
beads, have no sharp external corners. Well 
filleted inside corners permit the buff to 
reach all surfaces and facilitate removal of 


the buffing compound. The absence of sharp 
corners on the exterior helps to promote 
a good finish. 


DIE CAST HOUSINGS 
SIMPLIFY ASSEMBLY 


Another zinc alloy die cast housing, this 
one for use in an intercommunication sys- 
tem, illustrates the many advantages which 
can be achieved by this method of produc- 
tion. While handsomely performing the 
primary function of encasing the micro- 
phone, speaker and other internal compo- 
nents, this housing also provides many 
valuable short cuts in assembly. 


Integral bosses. permit rapid assembly of 
the “innards” with just six self-tapping 
screws. Openings for the microphone, 
switch panel and control knobs are accu- 
rately located in the casting operation. 
These openings, together with the venti- 
lator openings at the top of the unit, are 
punched out and cleaned with just three 
broaching and trimming dies. A sturdy, yet 
gracefully shaped housing with many cost- 


The New Jersey Zinc Company, 160 Front St., New York 7, N. Y. 














saving features is the overall result of th 
Designing For Die Casting—ask us, or you' 
die casting source, for a copy of the book 
let of this title. 


Send for 
your copy 
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generator for Small and Medium 
Soldering and Brazing 


A new one-kilowatt electronic power gen- 
erator has been developed by the RCA En- 
pineering Products Dept., Camden, N. J., 
for brazing and soldering in small- and 
medium-sized Operations. 

The generator is a vacuum tube unit 
which converts the ordinary 60-cycle line 

wer supply to a frequency of approxi- 
mately 400,000 cycles per sec. It consists 
of two units—the generator proper and an 
applicator unit. Only the applicator need 
be at the work position, and it may be lo- 
cated at any desired position within a 25-ft. 
radius of the generator. The necessary con- 
necting and remote control cables are pro- 
vided with the unit. 

The generator unit houses the oscillator 
components, the regulated power supply, 
the high-voltage rectifier, and most of the 
high-frequency elements. It also contains 
an automatic timing device for pre-setting 
) the interval of operation, an automatic over- 
load relay switch, a plate current meter, 
} and indicator lights for plate and filament 
S voltage. 
The applicator unit houses the output 
™ current transformer and its associated high- 
frequency “tank” circuit components. This 
arrangement permits operation of the units 
at some distance from each other with low 
transmission line currents, and minimized 
transmission line losses. 

There is no physical contact between the 
part to be soldered or brazed and the ap- 
plicator “work” coil. The metal work piece 
passes through the magnetic field of the 
coil, where high-frequency currents are in- 
duced in the metal to produce the required 
temperature. 

Heating is restricted to the desired area 
by shaping the work coil to conform to the 
heating pattern. By the adjustment of power 
® and timing, the depth of heating can also 
} be controlled accurately, permitting the use 








It of th ot techniques impossible with other heating 
, or your methods 
he book: 
| 
@ A new line of standard truncated cone 
type spot welding electrodes has been intro- 
; duced by P. R. Mallory & Co., Inc., Indi- 
) 4napolis 6, Ind. Heat generated in this type 
| clectrode during welding is said to dissipate 
| More rapidly, and mushrooming is reduced 
, (0 a Minimum. 
ventral Atmosphere Generator 
YS \e bh 
vil erves a Number of Furnaces 
— w central station generator that 
on | > atmosphere for a number of fur- 


s been developed by Lindberg En- 
g Co., 2451 W. Hubbard St., Chi- 

The generator is fully automatic. 
res no charcoal, and does not have 
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to be burned out periodically to remove 
soot. It produces a clean, dry gas of con- 
sistent analysis, with no COs, a minus 10 F 
dew point, and a methane content of 1.0%. 

The equipment can be adjusted to pro- 
duce gas in equilibrium with any steel 
from 0.05 to 2.0% carbon content. When 
a single generator is used for a group of 
furnaces running tool and production me- 
dium and high carbon steels, the generator 
gas is set to be in equilibrium with ap- 
proximately 1.0 to 1.50% carbon content 
steel. 

An example of the generator’s applica- 
tion is the installation at Lindberg Steel 
Treating Co., where the equipment gen- 


erates atmosphere for seven furnaces—a 
brazing furnace, a conveyor, a rotary hearth, 
two box furnaces, and supplies carrier gas 
for two carburizers. 

All operations of the generator are au- 
tomatically controlled through push _but- 
tons. The unit operates on city gas, nat- 
ural, propane or butane. It is an endother- 
mic catalytic cracking type—uses only gas 
for both atmosphere and heating. 

Four standard sizes are available—500, 
750, 1500 and 2500 cfh. To give some 
idea as to the floor space required for the 
equipment, the 1500 cfh unit covers a floor 
area of 4 ft. by 7 ft., 2 in.; overall height 
is 7 ft., 1% in. 





Gas Fired Die Cast Alloying Pot Equipped 
with a Continuous Type Conveyor 


Gas fired, die casting alloying pots, rang- 
ing in size from 2,000 lb. to 10,000 Ib. 
capacities and fed with a continuous type 
conveyor, have been announced by Belle- 
vue Industrial Furnace Co., 2971 Bellevue, 
Detroit Normally they are designed to 
be fed to capacity every hour; for example, 
in the case of the 6,000-lb. size, the ma- 
terial is fed to the furnace at the rate of 
1,000 lb. every 10 min., giving a total ca- 


























pacity of 6,000 lb. per hr. These units are 
applicable in die casting plants for reclaim- 
ing sprues and other scrap material and 
can also be employed for alloying die cast 
metal. 

While standard size units are only fur- 
nished in capacities ranging from 2,000 lb. 
to 10,000 Ib. per hr., and with a tempera- 
ture range of 350 to 1200 F, special sizes 
can be supplied to specification. 








With this 6,000-1b. capacity alloying pot, 1.000 lb. of metal can be handled 


ever) 


10 min. 


141 











LIGHTER SECTIONS -_, 


=LESS STEEL PER UNIT 


=MORE UNITS PER TON 
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THIS NEW ARITHMETIC SHOWS USERS OF HOT AND 
COLD ROLLED SHEETS HOW TO INCREASE PRODUCTION 
OF UNITS 33% WITH THE SAME AMOUNT OF STEEL 


Here’s a proved and practical answer to 
the problem of increasing production. 


Make lighter sections of N-A-X HIGH- 
TENSILE steel. Use less steel per unit, 
get more. units per ton. This low-alloy 
steel is so superior in tensile strength to 
carbon sheet steel that three tons will 
ordinarily do the work of four. Yet, with 
all its strength, N-A-X HIGH-TENSILE can 
be formed and drawn to intricate shapes 
because of its exceptional ductility. 


You'll find other important advantages in 
N-A-X HIGH-TENSILE steel—excellent weld- 
ability, high fatigue- and corrosion-resist- 
ance, great impact toughness. This means 


GREAT LAKES STEEL CORPORATION Ce ecteentiomaticne 


N-A-X ALLOY DIVISION °® 


UNIT OF NATIONAL STEEL 


DETROIT 18, MICHIGAN 


CORPORATION 


a better and more durable product .. . 
and simpler and less costly fabricating, 
finishing and handling operations. 


Until our metallurgists and engineers 
know more about your particular prod- 
ucts and production methods, we can’t 
tell you exactly how much N-A-x will 
help you. We’re ready to investigate at 
your request. 





eo 


HIGH-TENSILE ST 


COPYRIGHT 194 
GREAT LAKES STEEL con “ORATi¢y 
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MATERIALS & METHODS 
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thro. 2-Cobalt High-Speed Steel 
Used for Taps 


4 chrome-cobalt high-speed steel, desig- 
ed M-l1, specially developed for taps 


ated ‘ re 
snd threading tools is now being used by 
netroit Lap & Tool Co., 8432 Butler St., 


Detroit, for its line of standard and spe- 
ial taps carried in stock and other special 
aps designed and produced to special order. 

The steel is said to have: higher re- 
istance to abrasion than other high-speed 
reels; higher toughness with high hardness, 
esulting in less chance of tooth breakage; 
igher red hardness, which permits efficient 
se of taps made of M-11 steel at drill 
speeds or even higher; and higher torsional 
srength, which imparts to the tap greater 
esistance to twisting and breakage, par- 
icularly under momentary overload condi- 
ions. 


| Mechanical Oscillator 
| Simulates Dynamic Stresses 


For simulated service tests of parts un- 
Her dynamic stresses, Baldwin Locomotive 
WV orks, Philadelphia 42, has developed a 
Portable mechanical oscillator for inducing 


Band 2h 


Wibrations on structures and assemblies. It 
Bs known as the Sonntag LA-1 Oscillator. 

It is reported that over 80% of the ser- 
Bice failures in machines and _ structural 


Mparts involve dynamic forces, and present 


Mesign trends are emphasizing the impor- 
tance of dynamic forces as factors in de- 
Bgn 

The design engineer can carry out his 
dynamic testing by using specimens to de- 
termine fundamental properties of materials 
in the initial design stages, but to check 
actual serviceability of the machine or 
Structure, and to refine the design, the ac- 
tual assemblies should be subjected to tests. 
No test, of course, could be as good as ac- 
tual service, but this usually is imprac- 
tical because it takes too long and is too 
Qxpensive. For that reason the modern en- 


Bineer subjects his structure to simulated 
Bervice tests. 


In use, the oscillator, which weighs 61 
Ib., is attached to the structure or machine. 
The centrifugal force produced by eccen- 
frically supported weights, rotated so that 
Bll fo add in one direction and cancel 
Bach in all other directions, provides 
the on tor the test. 





itor weighs 61 lb. and can be 
tly to a structure to induce 
tions in dynamic testing. 
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Seeing Through Mirrors Now Possible 


The world’s first volume production of transparent mirrors—glass that transmits light 


as well as reflecting it 


has been announced by Liberty 


Mirror Div., Libbey-Owens-Ford 


Glass Co., Brackenridge, Pa. The thermal evaporation chambers shown above are used to 


surface glass by a method of molecular “bombardment” with chrome particles. 


This 


is the first peacetime application of a highly secret wartime advance in glass technology. 





The force is steplessly adjustable either 
while running or stationary by turning the 
micrometer type knob. The maximum al- 
lowable force of the machine itself is 1600 
lb., but this is multiplied in resonance with 
the structure under test. The multiplica- 
tion factor is determined by the damping 
of the structure. Factors as high as 200 
have been encountered, making the ma- 
chine in effect capable of producing loads 
of 1600 by 200, or 320,000 Ib. 


New Profilometer Tracer 
Is Self-Adjusting 


A new self-adjusting, hand-operated Pro- 
filometer Tracer has been introduced by 
Physicists Research Co., Ann Arbor, Mich. 
Known as the Type MA, the new tracer re- 
places the Type M Tracer as standard equip- 
ment with all Profilometers 

The new tracer eliminates the adjustment 
of the tracing point to the surface being 
Operation placing 
it on the surface, moving it to and fro, 
and noting the microinch reading. 


measured. consists of 


The new tracer is also smaller than the 


old type; it will go completely through 


L\¥4-in. I.D. Only two skid yokes are 
needed to handle all surfaces. No adapta- 
tions are needed to use the Tracer with any 


Profilometer now in use. 


Electronic Heat Controls on 
Plastic Molding Machine 


Hydraulic Inc., Dearborn, 
Mich., has announced a new 2-oz. plastic 


Machinery, 


injection molding machine with two elec- 
tronic controls that regulate the heat in the 
chamber and nozzle indefinitely without 
danger of burning the material. A new type 
electronic control mounted on the machine 
panel gives an accuracy of +2 deg. The 
control is so mounted that it is not affected 
by machine vibration 

Although this machine is rated at 2 oz., 
it has actually been designed and built with 
a 50° that it is 
capable of handling a wide range of small 
plastic parts products. It is suitable 
for the production of small units of auto- 
motive body appointments, toys, novelties, 
notions, costume accessories and jewelry. 


overload capacity, so 


and 
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DAILY OPERATING RECORD OF SMALL DETROIT 
ELECTRIC FURNACE MELTING GREY IRON 





DAILY GRAPHIC OPERATING RECORD, TYPE LFC, 350 LB. DETROIT ROCKING ELECTRIC 
FURNACE, MELTING HIGH QUALITY GREY IRON FOR CYLINDER LINERS. 
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POWER CONSUMPTION — KW.HRS. 











SUMMARY: HOURS OPERATION 9; NO. HEATS, 8; WT. PER HEAT, 375 LBS.; TOTAL METAL 
MELTED, 3000 LBS.; KWH TOTAL, 931; KWH PER TON, 620. 


Let’s take a look at the facts from the daily operating record of a Detroit 
Rocking Electric Furnace covering a 9-hour working day. 

Making high quality grey iron for cylinder liners, from borings, scrap 
and ferro-alloys, a Type LFC, 350 Ib. Detroit Rocking Electric Furnace 
poured 8 heats in the 9-hour period, each heat weighing 375 lbs., for an 
output of 3000 Ibs. Melting time per heat was 49 minutes; elapsed time 
per heat, (after the first heat which included preheat period), was 56 
minutes. Because the design of Detroit Furnaces permits close control 
over time, temperature, composition, and other vital melting factors, an 
engineering product of superior wear resistance is produced. And cost? 
Consider the low priced raw materials used—consider the quality of the 
product—and only 620 Kw. hrs. per ton! 

Records like this are incontrovertible evidence that Detroit Electric 
Furnaces are fast melting, economical, efficient. They are your assurance 
that Detroit Electric Furnaces, installed in your own foundry, will do a 
faster, more versatile job of melting ferrous and non-ferrous metals. Write 
for further facts. 


DETROIT ELECTRIC FURNACE DIVISION 


KU HLMANM @LECIARIC CORMAN Y...6@ Bary CITT Ly 

















Many Companies Annour 2 


has 

New Lines of Welding Elect odes 

- W 

A number of new electrodes for 4 vatie ? chi 

of welding applications recently i; troduces om 
are listed and discussed briefly below, _ 


tro 
The Air Reduction Sales Co., 60 E, 4)»; of 
St., New York 17, has introduced a on 
of automatic arc welding wires and tapes 
This new line includes five knurled type 
wires and five tapes for flat position oper, 
tion. Their applications on the productigy 
line range from thin gage sheet metal form; 
to boilers, axle housings, and torque tub« 
They are manufactured in several diamete;; 
and are designed to meet the general ». 
quirements of high-speed production wel. 
ing. These automatic wires can be ug) 
separately or in conjunction with the tape 
depending upon the job to be performe; 
A new line of stainless steel electrod. 
in a full range of grades and diameters hy 
been introduced by the Electric Weldin, 
Div., General Electric Co., Schenectady 
N. Y. The electrodes are available in ty, 
types of coatings, one designed for a, ; 
or d. c. use, and the other for reverse poly. 
ity d. c. operation. They can be used in, 
welding positions. Stability of the arc an Ee 
deposition characteristics is said to assux ii 
flat filler welds; stable arc characteris: 
also permit good directional control. 
High-carbon electrodes for building y 
worn steel parts by welding with 
voltage a. c. transtormers, as well as d 
have been announced by the Léincoln Ei, 
tric Co., Cleveland. The new electrode 
designated as Hardweld 40 A.C. and Har 
well 100 A.C., have a heavily extruc 
shielded-arc-type coating, are said to produc Mi 
flat, smooth beads, and the deposits can 
hot-forged. Hardweld 100 A.C. has a har 
ness of deposit on straight carbon s 
when allowed to cool naturally of 20: 
45 Rockwell C. Hardweld 50 A< 
straight carbon steel has a hardness of 7 
35 Rockwell C. Deposits can be furt 
hardened by water quenching from appr 
mately 1500 F or by flame hardening 
A new electrode for welding of 





sulfur, free-machining steel and of cert 
high tensile, low-alloy steels, is als 
nounced by the Lincoln Electric Co. \t i 
a low-hydrogen, low-moisture coating, (iy 
is designed for use with d. c. polarity. 1! 
welded tensile properties are 70,)0- 
80,000 tensile strength, and elongatios 
25 to 30%. An interesting application 10 
the electrodes is in the arc welding 
materials which have to be enamel 
Where it was former'y necessary to It 
treat the vessels to drive out the hydrogt! 
after welding in order that the enal 
would not bubble and seal, enamelling @ 
now be done without heat treating 

All-State Welding Alloys Co., Im 
W. Post Rd., White Plains, N. Y., ! 
announced the addition of two new nick 
silver welding rods to its line of 10 
temperature welding and brazing a 
fluxes. One of these rods is suitable! 
production and fabrication of light s 
and nickel alloy sections and also for ! 
temperature welding of steel, stainless st 
copper nickel and nickel; the othe! 
applicable wherever resistance to frictio™> 
wear is desired and especially for work 
worn or broken parts. 

(Continued on page 145 
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type automatic welding electrode 


Ag developed by the Hollup Corp., 

| Bi: National Cylinder Gas Co., 3357 
) Bw. 4 Place, Chicago. Known as the 
ML Shield- Matic, the construction includes a 
ce metal] framework extending outwardly 
‘om the coil wire, through a thick coating 

of flux, to the periphery of the electrode. 





iutomatic welding electrode in operation 
on a 1-tn. plate. 





[his framework consists of fin formations 
on the coil wire, around which are helically 
vrapped a plurality of fine wires. This 
nstruction permits the electrode to under- 
go flexing and bending without breaking 
iway of flux At present, electrodes for 
ng low and medium carbon steel, and 
ow alloy high strength steels are in pro- 
Products which can be fabricated 
sing this electrode include parts from 
ght gage sheet and strip as well as heavy 
plate products such as cracking towers, pres- 
ssels, and heavy machinery parts. 


nickt * v lubricant for pressure die casting 
een developed by G. W. Smith & 
> 1401 Kemp Rd., Dayton, Ohio. 
le | N Die Slick No. 11, it is a colorless, 
ompound that is non-staining, 
¢ Jot I sive, non-carbon- forming and 


< tet objectionable smoke or gases. The’ 


her is applied as a fine spray to the 
ction minates scoring and sticking, and 
yk isy ejection of the casting. It pre- 
mation of zinc oxide on the core 
li€ cavities, 


fi dieony 
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1. ON PRODUCTION COSTS 
AVE 2. ON MAINTENANCE COSTS 
3.IN REDUCED REJECTS 


HOFFMAN 


FILTRATION EQUIPMENT 





FLOTATION 
EQUIPMENT 


Hoffman flotation equipment 
provides a simple method of 
maintaining a full flow of clean 


coolant to the work. It is fully automatic, the system is compact and the 
action is entirely mechanical; no added material is necessary. 


VACUUM FILTERS 
UP TO 500 GALS. PER MIN. 


Hoffman Vacuum Filters are 
self-cleaning, continuous-op- 
erating units that increase 
production, lengthen life of 
machines, cutting tools and 





grinding wheels plus the fact that they are easily installed. 





PRESSURE FILTERS 
FOR FINE FILTRATION 


Designed for use with approved 
filter-aid powder, Hoffman Pres- 
sure Filters are widely used for 
filtering straight oil coolants — 
especially those of heavier vis- 
cosity — where finest clarity is 
required. 


PLUS coolant temperature control units and vacuum stills for solvent 


recovery . . 
filtration problems. 


. and a specialized engineering service that solves your 


@ SEND FOR LITERATURE 


oe | 
CORPORAT 
ae 7 223 Lamson St., Syracuse, 


COOLANT FILTERS + FILTRATION ENGINEERING SERVI 
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“FALLS BRAND” ALLOYS 


AMERICA’S LARGEST PRODUCERS OF ALLOYS 


‘‘FALLS’’ MANGANESE COPPER 


Manganese copper is used principally for the 
introduction of Manganese into brass, bronze 
and nickel silver. It is supplied in the form of 
shot or bars that can be cut to any reasonable 


weight that the user may require. 


GRADE “A”’—will conform to the following 
composition: 


28.5 to 31.5% 
0.5% Maximum 


Balance 


Manganese 
Total Impurities 


Copper 


GRADE “B’’—will conform to the following 
composition: 


25.0 to 30.0% 
3.0 to 5.0% 


Manganese 


Total Imourities 
(Principally Iron) 


Copper Balance 


FALLS MANGANESE COPPER is also used for 
deoxidizing brass, white nickel casting alloys 
and nickel silver containing lead. As well as 
being an active deoxidizing agent Manganese 
has great affinity for sulphur and this combined 
with its ability to absorb gases makes “FALLS” 
MANGANESE COPPER a very important alloy 


for use in the foundry. 


Write for Complete Details 


A ‘ie i 
Y 


Smelting & Refining Division 


Continental-United Industries Co., Inc. 
BUFFALO 17, NEW YORK 














Die Casting Machine Features 
Automatic Cycling Mechanisiy 


A new, automatic, die casting machin, 


for production of zinc, lead and ti Parts Fe 

has been announced by Light Meta! MM, ; 
chinery, Inc., Penton Building, Clevelang - } 
Between-cycle delays are eliminated by , m F 
patented cycling mechanism that provide . 
for automatic die movement, shot and eje. 

tion in continuously repetitive cycles. The [ee § 


machine can be operated at any one of foy; 
fixed speeds: 240, 330, 520, and 720 shors [Ee ‘ 
per hr. a 





: ' Bd 
Because of the high cycling speeds, zin; r 
. ° ° . ’ = f 
lead and tin castings can be made in sing 
; t 
cavity dies successfully. Through the y. —y 
fl 
i 
ti 
s P 
Bon 
5 P 
S ti 
b 
This fully automatic die casting machine for 
production of zinc, lead and tin castin; 
makes practical the use of single cavity di 
of single cavity dies, die cost is reduce ; 
considerably. L 


Shot capacity is 16 oz. with a casting 
area of 30 sq. in. Small 34-oz. castings at 


being produced by users from single cavit 
dies at 720 shots per hr. Larger 9! 
castings are being run at 240 shots per ! 
with single cavity dies. Ribbed castings 
such as padlock cases, weighing 1!4 02 
are produced from 4 cavity dies at 
shots per hr. 





Solution Prepares Aluminum 


for Painting or Lacquering 
Colonial Alloys Co., Teeh. Processes Dut 


Philadelphia, has announced a_ solution D 
known as Paintbond, for preparing alun 
num and its alloys for painting or lacquet 
ing. The nature of aluminum and the thi! 
oxide which is always present on aluminum it 
gives to the surface poor adhesion prope! O! 
ties and makes it impractical to paint 
lacquer without proper pre-conditioning 
Using this solution, the aluminum 
sprayed, brushed or dipped; dipping 
preferable. The procedure consists of fret 
ing the aluminum of greases and dirt 
immersing in the solution for about 
60 sec., then rinsing and drying. The 
is then ready for painting or lacquet 
Primers that are suitable for aluminu! 
should be used prior to final finish coat 





mF 


>. 
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nam-Type Milling Machine 
as Adjustable Cutterhead 


The Van Norman Co., Springfield 7, 
as announced a new ram-type mill- 


Mass., , . : 
ing machine especially designed for use in 
pattern shops, tool rooms, tool and die 
shops, laboratories, and machine shops. 


The machine has a high column that 
provides greater vertical range, which is 
jmportant im those shops where a greater 
clearance between the cutterhead and lowest 
position of table is required. It is also 
designed to bring the table nearly up to 
the center line of the spindle (horizon- 
tally). ; 

It incorporates an adjustable cutterhead 
mounted on a movable ram. Thus, milling 
can be performed from horizontal or verti- 


» cal to angular. The adjustable cutterhead 


permits the machine to meet fluctuating 
milling requirements in those plants or de- 
partments where milling requirements con- 
tinually change. 

Specifications of the machine are listed 


below: 
Table size —5O in. by 10 in. 


Range —Longitudinal, 28 in.; cross, 
10 in.; vertical, 20. 
Speeds —9 spindle speeds from 40 to 


1100 r.p.m.; 12 table speeds, 

0.5 to 36 in. per min. 
Weight —3650 lb. with plain saddle 
Floor space—98 in. by 72 in. 


@ The Rhodes Industrial Corp., East 
Hampton, N. Y., has announced a new 
laboratory packing gland for use with a 
,-in. shaft. The packing gland will permit 
flask stirring rods. The gland comes 
equipped with several different washers to 
permit its insertion in rubber stoppers to 
ht flasks having neck sizes from 1-in. up. 


Sound Gage Measures 
Thicknesses from One Side 


Branson Instruments, Inc., Joe’s Hill Rd., 
Danbury, Conn., has announced the devel- 
opment of a portable thickness gage de- 
signed to measure the thickness of materials, 


including steel, from one side only. Among 
(tS applications are thickness determination 
of Pipes, storage tanks, pressure vessels, and 


ship | IIs. 


et ci a Mees 


rl nstrument, known as Audigage, 
\ crystal-type gage head, powered by 
ncy-modulated electronic oscillator. 
he vibrating crystal is applied to a 
tace, mechanical resonance of the 
ckness can be produced directly 
de ne crystal. The fundamental fre- 
jue t which the wall section will rese- 


Continued on page 148) 
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MAC DERMID Bright Copper Plating Process 
produces Mirror Bright deposits from simple 
cyanide copper plating solution over a wide 
range of operating conditions with a deposit 
that is bright for any thickness of plate. 


® Mirror bright deposits obtained directly 
from bath. Simple steel equipment used 
throughout. 


® Operates at low temperature and low 
metal concentrations. Any conventional 
type copper anode may be used. 


® Simple water rinse required after plating 
prior to other plating processes such as 
bright nickel or chrome. 





Send Today for Your Free 
Descriptive Folder 7-C 





ANODEX METEX 
DYCLENE METALEX 
(Eo “Sr. 














Developed by the Manufactures of 


fC PERM 
« Gneopordted, x 


WATERBURY 88, CONNECTICUT 
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nate is directly proportional to the \eloci, 
| of the sound in the material and ip verse) 
proportional to thickness. The wal! thic. 


ness will also resonate at all harm: 
the fundamental frequency. 

The device provides a means v herely 
audible signals are produced correspondiny 
to harmonic resonance. The frequency dif 


| ference between any two adjacent audibj. 
signals as read on the tuning dial is reaqj), 


ICS 


with 


ENGELHARD 
Portable 





@ ° This thickness gage can also be used } 
indicate the kind of material, height of 
n icd Ing liquids and condition of reflecting surface 


converted into wall thickness on a concentri 

thickness scale. 
Dp rometers The instrument can be used to provid 
y information other than thickness. The char 
acter of the audible indications varies with 
several factors, such as kind of material, 
: condition of reflecting surface, back-up 
Engelhard Portable Indicating Pyrometers compine the nec- liquids, process scale, etc. These factors pro- 
essary attributes of accuracy and instancy which distinguish vide useful information, but do not influence 


in completely efficient precision inal ent the accuracy of the thickness measurement 





High resistance per millivolt assures a degree of accuracy 
unatfected by connecting lead length or by thermocouples 
of different resistances. 


Direct deflection construction permits instantaneous read- 
ings easily in either millivolts or degrees. 


Semi-Automatic Lathe 
Has Automatic Chuck 


The conveniently portable instrument is a complete unit in A single spindle lathe equipped with 


a sturdy carrying case with removable cover. four-speed motor, hydraulic feeds and sem 
automatic features has been announced bj 


a . , " . the Oster Mfg. Co., Cleveland 3. The ma 
The 6” scale length indicator may be calibrated with 100 chine is furnished with either single action 


to 150 divisions. Scale range may be selected to suit spe- or double action cross slides. The hy 

cific applications. Every indicator is equipped with the draulically operated cross slide with neces 
see . co sary valves and other control features 

Engelhard frictionless moving coils. provides an automatic cycle of approac! 

feed, dwell, retraction and stop. 

All indicators may be furnished with two scale calibrations The cross slide is actuated by a 3 


—for rare metal and base metal thermocouples. By a simple panier. apr age angar ples end? 4: 
. , : through the action of a lever and soleno! 
change of lead connections readings are made on either operated valve. When desired (chiedls 


scale. set-up purposes) the solenoid can be 
connected from the circuit. 





The automatic chuck is equipped wit! 
WRITE FOR BULLETIN 400 draw-back collet with an adjustable 
stop in the spindle. The collet is ope 
by means of a hydraulic cylinder with a 


>1 
i 








bore and 21'4-in. stroke. Collet is contr 


CHARLES ENGELHARD, INCORPORATED Tb gf Sie segregate 
90 CHESTNUT ST., NEWARK, NEW JERSEY 


The machine weighs about 3,000 |b 
Dimensions are: height, 50 in.; width, 44) 
in.; length, 79 in. overall. 





MATERIALS & METHODS 
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Aiyminum Melting Furnace 
Cuts Oxidation Losses 


The iiax Engineering Corp., Trenton, 
N. J., have announced a new 125-kw. in- 
duction melting furnace for aluminum and 
aluminum alloys. Designed for the melting 
of finely divided aluminum alloy particles 


ike curnings, chips and unbaled foil, this 


furnace is operated on the twin coil induc- 


tion principle. It is claimed that oxidation 





losses are reduced considerably, and that 
yields of 95 to 96% of the dry weight of 
the charge are obtained with this unit, 
because of the rapid melting and the low 
remperature prevailing in the hearth during 
the melting operation. The unit can be 
connected to the standard frequency power 
lines of 60, 50, or 25 cycles. 





The tilting of this induction melting furnace 
arranged so that all the molten metal can 
be easily discharged. 


[he pouring spout is located in line with 

rotating axis of the furnace; therefore, 
it is easy to adapt them for direct pouring 
into molds. Tilting is accomplished by a 
hydraulic ram with a flexible chain. The 
electric controls are concentrated in an in- 
ternally wired self-contained control cubicle, 
which also houses the temperature control 
instrument. Also, the supporting frame for 
the furnace and for the tilting ram is self- 
contained, so that this melting unit does 
not require elaborate foundations. 


ethod of cutting polystyrene, acry- 
| other plastics materials in such a 
that no subsequent sanding is neces- 
obtain a highly polished surface has 
a veloped by Howard H. McNash, 
‘almouth Dr., Cleveland. Transpar- 
cuts can be made into polished 
id gates removed in one operation. 
thod can be applied for use to an 
saw in a few minutes time. 
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CADMIUM? 


- Luster-on ‘on zinc 


No question about it—cadmium is hard to get! But Luster-on* on zinc 


may be your answer! 


Luster-on* produces attractive brilliance and passivity on zinc — 
giving a bright surface which resists stains, fingermarks and white 
corrosion. It gives to zinc plate an aging resistance, appearance 
and protection equal or superior to cadmium plate at a lower cost. 


Luster-on* does not impair electrical conductivity or interfere with 
spot welding, and provides an adhesive base for lacquers and cements. 


Successful Luster-on” applications include: 


Ventilation Equipment 
Fastening Devices 
Machine Parts 

Hand Tools 

Sporting Goods 
Refrigerator Shelves 


Radio Parts 
Electrical Fittings 
Builders’ Hardware 
Automotive Parts 
Nuts and Bolts 
Toys 


Send the coupon and a sample part for processing today! See the results 


for yourself. No obligation. 


*Patent applied for 


THE 


CORPORATION 


$4 Waltham Ave., Springfield 9, Moss. 


Speed-up the action of 
your regular sulphuric 
acid strip bath by ad- 
ding Stripode. Salvage 
plating racks in less 
time with less acid. 
Stripode helps protect 
the base metal from pit- 


Send for free sample. 
Start savings right 
away! 





CHE 
| 54 Walthan 


| Nicke] Str 


| Name 


ting and roughening. ll 


THE CHEMICAL CORPORATION 
i Waltham Ave., Springfield 9, Mass. 


Please send me full particulars about 


| Luster-on* bright dip for zinc surfaces. I 
am (am not) sending sample part for free 
dip. No obligation, of course. 


Name 


Strip Nickel faster and better 
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THE CHEMICAL CORPORATION 
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Industrial 


Furnaces 











We Manufacture 
Furnaces For 


Air Tempering 
Air Superheating 
Annealing 
Aluminum Melting 
Babbitt Melting 
Brass Holding 
Brazing 

Bright Annealing 
Carburizing 
Continuous Process 
Cyaniding 
Drawing 
Enameling 

Forging 

High Speed Hardening 
Lead Hardening 
Lead Melting 
Nitriding 
Normalizing 

Oil Tempering 
Preheating 

Salt Drawing 
Special Process 








For 
Every Purpose 


For many years the American 
Electric Furnace Company has 
been pioneering, developing, 
manufacturing and shipping in- 
dustrial furnaces to all parts of 
the world. 


We have solved many difficult 
problems and are continually 
solving others as the demands 
of industry present them. We 
may be able to solve your prob- 
lem... at substantial savings. 
Why not write us today and take 
advantage of our experience? 


ELECTRIC — GAS 


American Electric Furnace Company 


29 VON HILLERN STREET 
BOSTON, MASS. 


Us 


S. A. 


Industrial Furnaces for All Purposes 




















Air Powered Arbor Presses 
Have Adjustable Ram Stroke 


Two new air powered arbor pres.es hay. 
been announced by the Studebaker aching 
Co., 1221 S. 9th Ave., Maywood, |i!. 

Double acting air cylinders are used on 
both models. The one develops one-to, 
ram pressure on the down stroke ar 80.jj 
air line pressure and one ton on the up 
stroke. At 120-lb. air line pressure jr de. 
velops 142 tons ram pressure on both th 
down and up strokes. The other develops 
two-ton ram pressure on the down and up 
strokes at 80-lb. air line pressure and three 
tons at 120-lb. air line pressure. 

These air presses give up to 200 pun 
press ram blows per min.; however, th. 


This 1-ton air powered arbor press in opera 
tion gives up to 200 punch press ram blow: 
per min. 


ram can be regulated to a very slow squeer- 
ing action if desired. The presses are 
suited for light push or pull broaching jobs 
as well as for fast assembling, stamping, 
forming, riveting, punching, cutting and 
other punch press operations. 


Diamond Compound 
Polishes Precision Parts 


A research project recently completed by 
Sapphire Products Div., Elgin Nationd 
Watch Co., Elgin Ill., has resulted in a ne¥ 
diamond polishing compound for use 4 
an aid in the fashioning of precision parts 
It is composed of close-grained, virgin dit 
mond powders which through its paste 
vehicle are kept in uniform suspension. The 
vehicle is non-toxic and non-deteriorating 

The compound has been used successfully 


(Continued on page 151) 
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polishing of industrial sapphire 


i such as jewel bearings, precision 
od machine wear parts; also for the 
per oi of precision steel and tungsten 
me roducts. Another use of the com- 
— ‘as been found in the finishing of 
a ‘aces of steel molds used for plastic 
oh iob of making diamond powders 
begins by placing raw commercial diamonds 
‘qa mortaf and pounding them with a 
pestle. The powder that this produces next 
is placed under automatically-operated ham- 
mers and further pulverized. 


Then the diamond particles which make 
powder are segregated and graded 
for size. Final grading occurs in the em- 
sloyment of a new dispersing method de- 
veloped by Sapphire Products. 


up tne 


New Press Has No Motor or Pump 


A new line of high-production, power- 
operated, hydraulic presses that have neither 
motor nor pump has been announced by 
Elmes Engineering Works, 1002 Fulton St., 
Chicago 7. Compressed air from shop line, 
introduced above the liquid, provides the 
power for closure and full pressure. It 
applies and maintains the desired pressure 
within the capacity range, and repeats at 
that pressure until reset. This hydraulic 
principle is said to promise greater econo- 
mies in the molding of plastics and rubber, 





ed air in conjunction with the hy- 
lic system operates this press. 


ly forcing, straightening, and 
esses are made in 20- and 30-ton 

and floor-type models, and in 
or type. The 30-ton floor-type has 
€; Opening adjustable from 0 in. 
can be equipped with 10 by 10-in. 
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“Not only to serve today, but to anticipate tomorrow” 








...permits close control of castings 


7 


‘BSCO Controlled Castings offer to design engineers and to produc- 
tion executives — ferrous and ferrous alloy parts that are cast to close 
tolerances and produced under strict control. These tolerances are much 
closer, this control is far stricter because of the centralized research and 
engineering facilities with which American Brake Shoe Company backs 
its foundries. 

A complete metallurgical department to develop the proper metal for 
your specific application ...a fully-equipped experimental foundry to 
pilot difficult jobs — these are parts of a research and engineering center 
serving every user of Absco castings. 

No matter whether the best castings for your purpose prove to be 
Meehanite, ABK Metal or a controlled Gray Iron alloy ... no matter 
whether your Absco castings are produced at our foundries in Mahwah, 
N. J., Melrose Park, IIll., or Baltimore, Md., you benefit from the skill, 
knowledge and equipment at the disposal of Brake Shoe’s technical, 
engineering and foundry production personnel. 

Write us detailing the performance conditions under which the castings 
you use are to serve. Let us tell you then how centralized research can 
put close control of castings to work for you. 





pe 


Brake | Sho 







BRAKE SHOE A. 
CASTINGS DIVISI 
7 


230 PARK AVE., NEW YORK 1 
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Rotary Spindle, Quench Combi:veg 
in One Induction Unit 


A hydraulic rotary spindle and « yep, 
ring, combined in a single unit, is a deve, 
opment of the Induction Heating Coy, 
389 Lafayette St., New York 3. Designe; 
for use with any type of induction heatip, 
equipment, the unit is applicable to i. 
heat treating of parts requirMg rotatio, 
during the heating cycle and subs quen; 
quenching in position. 

The work piece is located on a spind|e 
which is actuated by a water driven turbine 


























ABOVE: Loading end of Machine 
LEFT; Discharge end of Machine This combined rotary spindle and quen 


accessory for induction heat treating ot 


7 
ve 


tions ts actuated by a water driven turbine } 


The cleaning of cylindrical brass cases following polishing and di- fed 


rectly prior to plating, was a problem in a large metal parts manufacturin tachments at the base of the unit. Th 
'? P 9, P g P g speed of rotation is controlled by varying 


plant. The OPTIMUS Flat Conveyor Type Washing Machine shown above, the flow of water. 

This combination unit is portable, can 
moved from one coil to another, and there 
Wash, Drain, Hot Water Rinse, Warm Sodium Cyanide Wash, Cold Rinse fore is useful for short runs and exper 


mental work, where rotation and _ spray 


through standard hose and nozzle at 





now handles this operation in seven simple consecutive stages: Hot Alkali 


to Sewer, Hot Rinse, Dry. quenching are required. For long run jobs 


the unit may be anchored permanently is 
position by substituting lock nuts and bolt 
direct to the plating machine, the entire cleaning operation being timed to for the rubber suction cups. 

Such parts are gears, splines, pulleys and 
| similar circular pieces can be handled in 
thus effecting a further operating saving. Conveyor can also be built with | this unit. 


The entire operation takes the parts directly from polishing and feeds 
fit in with these other steps. The two hot rinses are hooked in sequence, 


flight bars for baskets and individual pieces, or with a mesh belt for any 


type of parts in bulk or individual pieces. 


An OPTIMUS Plan for the mechan- 


ized handling of your metal parts 








@ The RIGHT Machine 
@ The PROPER Detergent 


@ The CORRECT Cleaning ing and drying, can assist you in 
Method 


OPTIMUS saving labor, materials and speed- | Metallizing Unit Used for Spraying 


Dialing thine wilt ing up production. Submit your prob- and Welding Operations 
lems to OPTIMUS. A new type of powder metallizing unt 


OPTIMUS EQUIPMENT COMPANY known as the Spraywelder, has been * 


nounced by Wall Colmonoy Corp., 17° 
ENGINEERS AND MANUFACTURERS lohn Rd.. Detroit 3. 
267 CHURCH STREET, MATAWAN, N. J. 


The metallizing unit was developed ! 
STANDARD AND SPECIAL TYPES OF EQUIPMENT FROM THE SMALLEST TO THE LARGEST SIZES use in conjunction with the Spraywe 
FOR A “WIDE “VARIETY OF scibrtentishicteloal 


through washing, degreasing, rins- 




















Process. The unit is operated in th 





Rafal yea part of the process as a powder metalliziti 
eS F 0 U | Pp iv E N 7 unit to apply a uniform overlay of the sv 


facing alloy. It is then used as a conve? 


FOR CLEANING » RINSING - DEGREASING - PICKLING AND DRYING OF METAL PARTS cane Welding wach % Tees Tae are 


(Continued on page 153) 
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the base metal to obtain a fusion 


overlay ' ' 
- molecular bond, identical to that ob- 
0 ‘ ‘ > 
rained when the same alloy in rod form is 
spplie y acetylene welding. 
- “rt 


The ncw unit has only two control valves, 
+ these being mounted on the gun 


both ( 5 
‘self. Once adjusted, the powder flow can 
he stopped and started by pressing or re- 


leasing the trigger. The gun can be hand 
operated, Of held in a vise of with an 
attachment in the toolpost of a lathe, and 
s capable of being operated in all positions. 

The unit consists of the gun, all necessary 
hoses, with connections. The hopper for 
the powdered metal and the carburetor are 
combined in a single unit. In addition, a 
panel to hold all of the equipment is pro- 


vided 


Transverse Testing Machine 
Has 10,000-Lb. Capacity 


A transverse testing machine with a 
upacity up to 10,000 Ib. that is hydrauli- 
ally operated has been announced by Stee/ 
City Testing Laboratories, 8843 Livernois, 
Detroit 4. The machine is highly sensitive 
and is adaptable to making transverse tests 
with equal accuracy and efficiency on various 
specimens up to its full capacity of 10,000 
ip 

The load is applied automatically; when 
the speed has been selected, the specimen 


ipplied automatically on this trans- 
verse testing machine. 


n the supports and the load lever 
versing the procedure returns the 
riginal position. The gage has a 
indicating hand which remains 
when the specimen breaks, per- 
n€ operator to get readings even 
is not looking at the dial when 
ite breaking point is reached. 


ANU ARY, 1947 























A ELRAMAKO IN 


The Most Efficient and Economical System for Induction Heating 








PROBLEM: To harden threads on 1” 


diameter lead screws. 


MATERIAL: S.A.E. X-1335 steel. 


PRODUCTION RATE: 9” per minute. 


COIL: Multi-turn, cylindrical-type 


heating coil. 


EQUIPMENT: One Model 1070 THER- 
MONIC Induction Heating Genera- 
fixture and 


tor; progressive feed 


immersion-type oil quench. 


Lead 


REMARKS: threads 


(Acme) are chased on a lathe prior 


screw 


to heat 
0.020” 


treatment, leaving between 
0.022” stock 


thread 


and extra for 


final grinding on precision 


grinders. The screw is held in place 
and aligned by a self-centering chuck. 
A variable-speed drive motor rotates 
the screw at 70 R.P.M. and feeds it 
progressively downward through the 
heating coil, and into a circulating 
the 
Hardness obtained on the lead- 


oil quench immediately below 
coil. 
screw thread section is 52 Rockwell C. 
(See macrophoto at right). Lead elon- 
gation is limited to a maximum of 
only 0.0009” per foot of screw length. 
Distortion, scale formation and de- 


carburization are negligible. 








Longitudinal Section 
of 1” Dia., Lead Screw, Showing 
Induction Hardened Thread Section 
before grinding 


through the courtesy of 


Vonarch Machine Tool ¢ 


———\_. INDUCTION HEATING CORPORATION 


| THERMONIC] 


EEE 


INDUCTION 

HEATING 
CORP 

NEW YORA 


Brazing - 


389 LAFAYETTE ST. - 


Melting 


NEW YORK 3,N. Y. 


Largest Producers of Electronic Heat Treating Equipment for Forging 


+ Hardening + Annealing 
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CONTINENTAL 


PREPARE WELL TODAY FOR 
TOMORROW'S EXACTING NEEDS 


Throughout the years Continental has pioneered new 
and revolutionary equipment and improved production 
processes. 
Utilize Continentai’s extended experience eevee, Fur- 
naces, Special Equipment, and complete Industrial Plants. 
Study the following partial list of our production 
equipment — 

Modernized Automatic Billet Heaters. 

Super Accurate Control of Grain and 

Hardness in Annealing. 

Bright Annealing. 

Continuous Pickling. 

Electronic Oxide Reduction. 

Special Atmosphere Generators. 


“For a complete plant or for a single unit, 
Consult Continental” 











@Let us show you our latest designs for billet heaters, annealing furnaces, 
pickling equipment, special machines, or complete industrial 


ENGINEERS 


CONTINENTAL 


176 W. ADAMS ST., CHICAG6 3 


ASSOCIATE COMPANIES 


Intercontinental Engineers, Inc. 
Engenheiros Continental do Brazil, S. A. 





plants. 


INC. 


, ILLINOIS 





Band Saw Cuts Variety of Materials 


The Ermac Co., 5531 So. Vermo;; 
Los Angeles 37, has a new 12-spe 
saw for cutting materials such as 
plastic, aluminum, cold rolled stee 
iron, tool steel or cast iron. 

The range of materials that can by 
is possible because of the 12 spee 
85 ft. per min. to 1750 ft. per mi: 





Ave. 
band 
WO0d, 
angle 


Sawed 
from 
This 


This band saw has a range of 12 speed: 
from 85 to 1750 ft. per min. 


permits adjustment to the right speed { 


each material, plastic, metal or wood 
General specifications are: capaci 


ty ol 


throat (blade to frame), 174 in.; table t 


guide, 1014 in.; floor to table, 44 in.; 


Over: 


all height, 72 in.; width, 38 in.; breadth 
20 in.; floor space required, 39 by 39 in 


The frame is of cast iron alloy, pre 
machined in one operation to assure 
tolerance. The 20 by 20-in. table, o 


CiSion 
ci0se 


t cast 


iron alloy, tilts to 45 deg. for angle sawing 


by half turn of socket-head cap screw 


Vapor Degreaser Uses 
Controlled Cool-Air Principle 


A vapor degreaser employing a cont 


rolled 


cool-air principle has been developed >; 


the Mabor Co., Clark Township, Ra 


hway, 


N. J. The degreaser is self-distilling an¢ 


self-contained. Built-in storage tank 
provided as part of the unit. Its co 
can be distilled without danger of 
heating, because the machine is equ 
with a jacket heating system. 


s are 
ntents 
over 


i p pec 


By increasing the flow of cooling 4! 


vapor level oscillation is reduced an 
result, the consumption of solvent 
reduced proportionately. An extra 
foot petal operated, helps to increa 
vapor formation and overcome the 
load as work is placed in the machine 
The unit can also be used on 
metals, as a hand hose, and flush 
(supplied with the machine) will tak 
of lighter gages which do not cot 
enough solvent vapor for effective cle 


MATERIALS & METH 
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New Furnace Maintains 
Temperature Within 10 F 


automatically controlled furnace 
developed for precision use in 


has bet I 
sila es, small unit and batch produc- 
ion work by the K. H. Huppert Co., 6830 


Cottage Grove Ave., Chicago 37. Termed 
the Huppert No. 5 De Luxe, the furnace 
has a combination three-way heat range 
switch and am automatic temperature timer 
which allows the operator to maintain con- 
stant temperatures ranging from 200 to 
1800 F. with a minimum variation of not 
more than 10 deg., and also to bring the 
furnace to heat fast or slow as desired. 
Heating elements are of high-temperature 
alloy wire. The unit is heavily insulated, 


Edd | 


—. ~a 





This torsion testing machine will test bronze, 
copper and steel wire. 


and the door is counterbalanced to insure 
omplete closure while in operation. The 
furnace proper is divided from the base by 
1 transite spacer, to prevent excessive tem- 
peratures in the lower base where the in- 
struments are located. 

Built-in temperature controller and heat 
range switch, a pyrometer, two porcelain 
loading trays, and two pilot lights for in- 
dicating operation of the furnace are in- 
cluded as standard equipment. Dimensions 
of the work chamber are 434 by 334 by 9 

Overall measurements are 19 by 21 by 
and the furnace’s throat measures 


Electric Handtool Features 
Speed and Versatility of Use 


An electric handtool and portable grinder 
for grinding, drilling and polishing metals 


and nonmetallic materials is being manu- 
tactured by Precise Products Co., 1328-30 
Clark St., Racine, Wis. The tool has a 
Precision quill fitted with a No. 0 Morse 
Taper for interchangeable mounting of 
collet chucks for rotary cutters and millers. 
lt also has a Jacobs chuck for small or spe- 
cial arbors for unmounted grinding wheels 
and meter drills. Special spindles can 
alsi mounted to extend the quill length 


rnal grinding and engraving. 
nit can be used alone as a handtool 
ted in a stand, vise, lathe, or mill- 
ne. It is contained in a plastic 
ths 40 oz. and has a 1/5-hp 

1 speeds to 40,000 r.p.m. 
. t the jobs it can be used for in- 
ning, deburring, and polishing 
Castings and stampings of fer- 
nonferrous metals; die sinking 
arbide dies; milling unhardened 
ast iron; and sharpening all kinds 

tools. 
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For clean, sound 
leakproof joints of 


STEEL 
STAINLESS STEEL 
HIGH SPEED STEEL 
COPPER 
BRASS - BRONZE 
INCONEL - MONEL 


B-217 has proven its value in industry as an 
economical and efficient all-purpose Silver 
Brazing Alloy. It melts at 1145°F and has 
excellent flow and penetrating properties. 


All APW Silver Brazing Alloys are available in strip, 
coiled wire, wire rings, flat washers and special shapes 
to meet your specifications. 





A.P.W. FLUX PASTES 


Safe and convenient. 
Excellent cleaning action. 


- 











Write us for full information 


THE AMERICAN PLATINUM WORKS 








231 NEW JERSEY R.R. AVE., NEWARK 5, N. J. 


PRECIOUS METALS SINCE 1875 



































‘ONE OF OUR 


E DIFFICULT JOBS” 









It's a conveyor assembly for a heat-treating fur- 
nace, alloyed and cast for a large manufacturer of 
automobile parts. Perhaps you would be interested 


in some facts: 


Alloying Elements . 


Conveyor Belt ... 
Head Shaft. .... 
VOR SROTE 2 cc ce 





15% Chromium, 35% Nickel 

8,400 pounds, statically cast 

1,625 pounds, centrifugally cast 
804 pounds, centrifugally cast 


The belt consists of several thousand individual 
links assembled and held together by alloy steel 
rods. No machining of the links was necessary. The 


lugs on the head shaft were cast integrally with the 
shaft. The end cones on both shafts were cast stat- 
ically and then welded on. 


You may not need a conveyor for a heat-treating furnace 
such as this, but if you need any high alloy casting—for re- 
sisting heat, corrosion or abrasion—we would like to discuss 


pioneering dates. 





@lilla Melle diel ldieiocicl. ae a-an 


Los Angeles & San Francisco 
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producing it for you. Our experience in static castings goes 
back to 1922 and in centrifugal castings back to 1931, both 


U RALU Y comPANy 


Eastern Office: 12 East 41st Street, New York 17, N. Y 


Chicago & Detroit 





1-DU-1 














Torsion Machine Tests 


Variety of Wire Products 7 


A new torsion testing machine f(r wi: 


developed by the Sonntag Scientific Cor A 
is being marketed by the Baldwin | ocom, use 
tive Works, Philadelphia 42. The machin. cleat 
will test bronze and copper trolley wire posi 
telephone and telegraph wire and steel tj, part 
wire with diameters from 0.090 to 3 jp by ” 
in dia. in accordance with ASTM specifics. Ave 
tions. petr 
Three twisting speeds, 10, 20 and % kno’ 
rpm., with reversible rotation, are available pote 
with a maximum torque of 1000 in, jh higt 
Stresses up to 80,000 psi. can be obtaines 9 mat 
on 4-in. specimens. The specimen can HB 7 
preloaded in tension, and a reset type coup. proc 
ter disengages automatically when th 9 solu 
specimen fails. S dep 
non 

rins 

; i 

l t 

S witt 

© tanh 


Water Tube Spray Booth met 
Has Built-In Discharge Fan 


A new water tube spray booth of the water 
curtain type is being produced by the Nex 
comb-Detroit Co., 5741 Russell St., Detroir 
11. The equipment incorporates the 
of a series of tubes to clean the paint-lade 


























air. Inside each tube are two high velocity “e 
clog-proof nozzles which wash the air twice on 
The air is then drawn by suction through whi 
moisture separators and discharged. of 
A feature of the design is that the dis. e 
charge fan is built-in. This eliminates the oe 
necessity for construction and _ installation we 
of an overhead platform, mounting the fan, ae 
motor and drive on this platform, and the aie 
alignment of this equipment with the s : 
alli 
ski 
an 
COL 
to 
Ins 
pit 
pal 
dia 
dig 
chi 
Ca 
This water tube spray booth has clog-pro' : 
nozzles and washes the air twice f 

tion pipe running from the top ne 
booth. It also permits movement of f, 
entire unit when necessary. dj 
Also, the water recirculating pump 49 SU 
motor are mounted directly to the tam of 


making an integral unit. This permits 4 
sembly of the pump suction and spf 
header prior to shipment. : 





MATERIALS & METHOD? 








Fqulsi?: ug Agent Increases Safety and | 


riciency of Petroleum Solvents | W Y VAVA pn ST FE F U F le 
A new emulsifying agent designed for | | , f | eee me - 


kerosene and other petroleum | 





” use Wit 
tae Jeaning agents to remove very heavy de- 
. wey oil and light grease from metal 
te B parts af equipment has been introduced 
by Tus Products, Inc., 6135 S. Central 
* Shee. 1] Angeles l. In solution with 
petroleum cleaning agents this product, 
ay Lown as Mulsirex, adds to the cleaning | 
ble MEE potency of these agents and because of its 
rn high flash point (180 F) increases the 
ned margin of safety for the operator, = =—s | 
7% The emulsifying characteristics of this | 
* ‘oduct make foreign substances readily 
aes in water, a feature that permits the 


deposits to be flushed away after applica- 
‘on of the cleaning agent with a cold water 
rinse. 

Ir can be used in dilutions as high as 
' to 10 with solvents and can be applied 
with a spray, brush or mop, or as a cold 
rank immersion solution. It is harmless to 
metals and enameled surfaces. 


| 
| 
| 
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at Plastic Coating Tanks 
7 Have Mechanical Agitation 


plastic skin protective coating dipping 
erations. the Aerotl Products Co., 5701 


fit‘ave, Wer New vork NJ. tas | TAU IVE' O- flake ficecnis waste 





leveloped two new hot dip tanks, one of 


vhich has explosion fittings for compounds BY R E D U C i N G tK EAT LO ue 4 é 5 
f high vapor transmission. eee 


The two models provide variable speed 


iechanical agitation by means of an air > > 
“4 wered turbine motor. Safety control is MORE THAN 25 % of Open Hearth fuel ome be 
: provided through wry of double — wasted through heat lost through brickwork 
tat reaction coupied to automatica y con . . . 
sling sestem. There i¢ teovision and heat absorbed by cold infiltered air. 


cooling of melt when necessary to 
the user to change the viscosity of 


Tharm-O- flake INSULATIONS are designed to 


oating. Indirect heating by means of 


n agitated hot oil bath is thermostatically reduce heat losses and seal furnace walls against 
ontrolled at any temperature from 100 : ; ° 
550 | . ee es cold air infiltration. These are used regularly 
Both tank and cover of these units are on hundreds of open hearth furnaces and Save 
nsulated to conserve heat during non-dip- : 
ping periods. Hinged housings protect steel producers thousands of fuel dollars daily. 
parts from dripping compound. Built-in 
dial thermometer and thermostat with knob 
uals and pilot lights provide for visible Therm -O-flake Serre will Pe ee 
heck of oil bath temperatures. accurate fuel economy sufvey of existing furnaces 


’ in your plant and submit complete thermal 

' Teel and Whee! Bressa nate spon premnenty Ao ‘cteais 
u ' 

Forms Any Angle pe q 


vy tool and wheel dressing fixture, 

em-Flex, has been recently put in 

pr n by Allied Machinists, 6 Water 

ham, Mass. It can be used to 

ingle in addition to a number of 
outside radii 


ts uses are the following: (1) in Clay Products 


toolbits, thread chasers and small 
as an indicator stand: (3) as a Company 
ige (it scribes circles or chords 
in either vertical or horizontal 
ind (4) in backing-off operations. 
xture is machined from quality 








Exclusive Manufacturers 


Therm :O- flake 





JOLIET, ILLINOIS 


ontinued on page 158) ; 
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pts 
it Melee A MUCH NEEDED 
| ENGINEERING SERVICE 


Heretofore the design and selection 
of silica ware units, for processes in- 
volving extreme temperatures and 
highly corrosive conditions, has been 
on the basis of fitting various pieces 
of equipment together. 





Amersil now offers an engineering 
service which includes development, 
research, design, controlled manu- 
facture of major silica ware units, se- 
lection and purchase of auxiliaries, all: 
under one contract one responsibility. 





Because of this integrated design and 
manufacturing service, Amersil is able 
to guarantee performance. 











| AMERSIL COMPANY Ine. 


| ENGELHARD | 


CHESTNUT AVENUE 


HILLSIDE 5, N. J. 











Become 
Thoroughly 
Acquainted With This 


National Leader in Quality Machine Tools 






The Botwinik organization is help- —_— force, immense stock of machines (al- 
ing hundreds of industrial concerns ways ready for immediate shipment), 
to keep production on the upswing and huge facilities are unexcelled. 
at minimum cost. Botwinik’s skilled 
engineering staff, expert rebuilding 


> Petal am = ¥ f 
L § eS ~ a. ba 
k Bie: z —2inl 
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Use the coupon below to obtain 
your copy of “The Plant that Answers 
1001 Machine Tool Problems’. What- 
— ever your requirements, write, wire or 


a... et La y phone. 
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steel and chrome-plated. The first an se. 
ond standards are ball bearing equipp. 4. 4 
special indicator on the base indicates the 
vertical axis when adjusting diamond ¢|ea;. 
ance. All binding screws are brass pped 
for better tension and locking qualities 
Tool bit slot capacities are 3/16 in., |, jp. 
5/16 in., % in. and 7/16 in. 

The device is furnished complete with 
vise, diamond holder, 8-32 Allen wrench 
\y-in. straight-shank center, and removable 
handle used in wheel dressing. 


New Coating Protects 
Electroplating and Pickling Racks 


A new solution for the coating of elec. 
troplating and pickling racks has been de. 
veloped by the B. F. Goodrich Co., Akron. 
The new product is known as Korolac 
RX-2500. 

A second new development, known as 
Korolac Primer No. A-208-B, is used in 
conjunction with the above solution to pro- 
vide adhesion of the coating to the metal 
rack. This primer is brushed onto the 
rack and areas adjacent to the contact points 
thereby preventing contamination of plating 
baths by carry-over of solutions underneath 
the protective rack coating. 

The new coating is white, opaque an 
glossy. Hot alcoholic reverse current clean 
ers and such oxidizing acids as chromic and 
410% nitric have little or no effect. The 
resistance to organic solvent cleaners is said 
to be good. 


New Tool for Turning 
Chilled Cast Iron Rolls 


A line of broad-nose tools for turning 
cast iron rolls up to 90 Scleroscope has been 
developed by Kennametal Inc., Latrobe, Pa 
The tools comprise solid Kennametal Grade 
K6 blades, held in position on the surface 
of the supporting shank by a clamp and 
serrated, advanceable back-up plate. 

The blade has four cutting edges that 
may be used in succession before any sharp- 
ening is required. Then it can be re- 





This new tool for turning cast tron 
has four cutting edges. 


ground and advanced each time to cutting 
position, until 2/3 of the blade has been 
utilized. 

These tools are available in four stanc- 
ard cutting widths: Style 4RT—4 in.; Style 
6RT—6 in.; Style 8RT—S8 in.; Style 1! 
RT—10 in. 
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New 9% Nickel Tubing Steel 


continued from page 67) 


Since a cooling rate of 10 F per hr. is a 
much slower rate than is normally encoun- 
ered in industrial heat treating operations, 
the susceptibility of 9% nickel steel to 
remper-embrittlement may be considered 
negligible for all practical purposes, espe- 
cially when considered in connection with 
the manufacture and heat treatment of tubu- 


lar pr ducts. 


Heat Treatment 


A series of heat treating experiments were 
conducted on 9% nickel steel in order to 
determine its hardenability characteristics, 
and the effect of tempering (drawing) tem- 
peratures on the softening of this steel. In 
addition, an attempt was made also to 
approximate the lower critical point (Ac:) 
hy the results of the tempering tests. 

~The results of the hardenability tests re- 
veal that water quenching does not impart 
much greater hardness than air cooling from 
remperature. However, for the amount of 
carbon present (0.10% max.), 9% nickel 
steel shows a relatively good degree of 
hardenability, which is apparently due to 
the hardening effect imparted by nickel to 
rritic steels. Fig. 3, which illustrates the 
hardening range of 9% nickel steel, shows 
that the maximum hardness of both the 
water quenched and air cooled specimens 
occurs in a range between 1400 F and 1600 
F. The results of Jominy end-quench hard- 
enability tests from 1400 F and 1600 F, 
Fig. 4, reveal that the steel is of the deep 
hardening type but has a relatively low 
maximum hardenability. 

The tempering tests were carried out on 
specimens obtained from Heat No. 14324 
and had an intermediate hardness between 
the softest and hardest of the commercial 
heats investigated. Table VIII, which lists 
the results of these tests, indicates that maxi- 
mum softening is attained between 1000 F 
and 1100 F, with the hardness decreasing 
as the time at temperature is increased up 
to 3 hr. It is also evident that heating at 
1125 F or higher produces hardening rather 
than softening. The hardening effect in- 
creases with time and temperature and, in 
this steel, it is due to the fact that the tem- 
peratures resulting in hardening are over 
the lower critical point (Ac) which, based 
on the results of the tempering tests, is 
somewhere between 1100 F and 1125 F. 
However, this is only an approximation and 
turther, more accurate (dilatometric) tests 


are progress at various heating rates 
fo determine the exact transformation tem- 
peratures of 99% nickel steel. 


Cold Working 


lens representing cold drawn fin- 
ng, 2-1/32-in. O.D. by 0.134-in. 
re flattened and flared after being 
nor d at 1575 F and tempered at 1075 
, and also after being normalized 


continued on page 160) 
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This time it is for The General 
Fireproofing Co., Youngstown, 
Ohio in connection with alumi- 
num trim on their extensive line 
of office furniture of which the 
Super-Filer, as illustrated, is typi- 
cal. A Lea Method with Lea Com- 
position is doing an effective job, 


producing a fine satin finish. 


Hundreds, even thousands, of metal fabricators have 
turned to LEA for the solution of post-war finishing prob- 
lems. Many of them were pre-war as well as war-contract 
customers. They appreciate that Lea Technical Service 
and Lea Compositions lead the way to better finishes at 


a lower cost and speed up production. 


If you have a finishing operation in your production line, 
consult LEA. Lea’s Finishing Engineers are ready to 


assist you. Send samples, if possible. 
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...-YOU NEED FAST DELIVERY! Armour gives 
you both. 65 conveniently located stock points 
mean prompt delivery...in many cases, within 
24 hours. Armour Anhydrous Ammonia is 
pure and dry. Every cylinder is carefully 
tested for purity. 


AND YOU ALSO NEED a mechanical set-up 
to make the best possible use of your ammonia. 
Available upon request is Armour’s new, 
illustrated 20-page book on piping layouts, 
installation diagrams and 1] other important 


bjects! 
—— Write for it today! 
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New 9% Nickel Tubing Stee 


(continued from page 159 


and tempered at 1100 F for 15 hr. Fig s 
is a photograph depicting the results. It 
will be observed that the specimens flare; 
satisfactorily and flattened to approximate); 
one-half their original O.D. measuremen, 
in the case of both heat treatments. The 
inability of 9% nickel steel tubing to flatten 
further is due to its high strength proper. 
ties. Nevertheless, tubes of this materia) 
have shown ample ductility in physical tes 
and in expanding experiments, as mentioned 
previously. 

Tentative specifications prepared by 
covering 9% nickel steel tubing call fo, 
flare tests only. If, in the future, thes 
specifications also require flattening tests 
due consideration should be given to the 
fact that tubes of this material exhibit ample 
ductility albeit they flatten to a lesser exten 
than carbon steels of lower tensile strengr} 
even when in the fully softened conditio; 
This is simply in keeping with the intrins 
tensile characteristics of the 9% nickel ste 


Microstructure 


The microstructural aspects of al 
commercial heats examined to date 
found to be similar. The typical structur 
of the as-rolled 3-in. round is shown t 
consist of carbides, acicular martensite an 
retained austenite. Normalizing, followe 
by reheating for 1 hr. at 1050 F brings out 
some banding and also results in a fine 
uniform grain size. This banded structure 
common to nickel and other low-alloy steels 
is probably the reason for the difference | 
impact strength of the longitudinal an 
transverse impact specimens inasmuch 4s : 
structure of this type affects the directiona 
properties of steel, with the least strengt! 
and/or toughness and ductility being shown 
in sections cut transversely to the directi 
of rolling. The effect of banding in tubing 
may be minimized by diffusion, as the mate 
rial is further worked and heat treated. The 
typical structure of 2-1/32-in. O.D 
0.134-in. wall tubing, normalized anc 
drawn, is shown in Figs. 6 and 7. 

The grain size of all the heats, as dete 
mined by the McQuaid-Ehn carburizing test 
was fine with the grain size being 6-7 
in all cases. 

Figs. 8 and 9 depict the structure of the 
case and core, respectively, revealing ' 
case to be martensitic, while the core 0 
sists of carbides in a matrix of ferrite. Thes 
structures indicate that 9% nickel steel ha 
a hard case and tough core which are # 
necessary criteria for a good carburizini 


steel. Hardness of a quenched cat 
case is 57 to 59 Rockwell C. The relativ' 
low hardness may be due to retained au’ 


tenite in the structure. Temperatures 
to 1000 F did not effect an increase in hat 
ness; however, further experimenta 
being conducted in an attempt to raise 
hardness of the case. 


(continued on page 161) 
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ntinued from page 160) 


Welding Characteristics 


It is generally agreed that weldability of 
a material is determined by its ductility in 
che heat affected zone. However, there has 
been little agreement as to exact technique 
which should be used for measuring ductil- 
‘vy, Although the tensile and bend tests 
provide the most direct methods of evalu- 
ating ductility, a hardness survey of the 
heat affected zone too may serve as an index 
of weldability. Amother alternative is a 
microscopic study made of the structures 
resulting from welding, with the suggestion 
that ductility may be predicted from a care- 
ful evaluation of these structures. 

The weldability of 9% nickel steel tubing 
was investigated by means of all the meth- 
ods indicated in the preceding paragraph as 
was, also the effect of metallurgical changes 
.ssociated with welding upon the mechani- 
al characteristics of 9% nickel steel tubing 
room and sub-zero temperatures. 

[he test samples used for these purposes 
from tem- 
nickel steel tubing of 


re obtained normalized and 

nered cold drawn 9% 

gular commercial manufacture. 

s of 2-in. O.D. by 0.134-in. wall tubing 

flash-butt 

16-in. O.D. by 0.134-in. wall thickness 

ere metallic are welded, using 25% chro- 
mium, 20 nickel electrodes. 

After welding, the flash and arc welded 


Six speci- 


welded and four specimens 


samples were subjected to a stress relieving 
treatment consisting of heating for 2 hr. at 
050 F followed by air cooling or water 
lenching 
The results obtained are summarized in 
lable IX, where also are indicated the con- 
of the I.D. and O.D. flash or bead, 
vell as the heat treatment to 
vhich each sample had been subjected prior 
testing. Correlation of the tabulated data 
flash welded 
ubited higher yield strength, comparable 
tensile strength and considerably higher duc- 
tility than the arc welded specimens. All 
but one of the arc welded specimens broke 
n the weld (25 chromium-20 nickel metal ) 
whereas the flash welded samples broke 
iway from the weld and the heat affected 


ZONE 


specinc 


shows that the samples ex- 


Bend and Impact Values for Welds 


the bend ductility of the weldments was 
ied on longitudinal strips, with the 
the center, measuring 1-in. wide by 
ng. ; 
esults, as given in Table IX, indi- 
all the flash butt welded samples 
i full 180 deg. without cracking or 

s of distress. This was found also 

ase with the arc welded samples, 
tests which had 


two root bend 


ntinued after bending to approxi- 
) deg. in view of ttansverse splits 
rred in the weld. 

; size) 


Charpy specimens 


to determine the notch-impact 


ontinued on page 162) 
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Kerr Centrifugal Casting Machine 
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Developed under actual operating 
conditions by Kerr engineers. 


Produces intricate industrial pre- 
cision castings to close tolerances 


with minimum machining. 


Produces uniformly sound castings 
in quantity. 


Casts up to weights of 2 lIbs., net, 
and widths to 4 inches, lengths to 
5 inches. 


OTHER KERR PRODUCTS 


Kerr High Frequency Melting Tables 
(Up to 4lbs. of steel per melt) 


Kerr Vacuum Pumps (29.6 inches of 
12.5 C.F.M.) 


vacuum 


Kerr Cristobalite Investment for Non 


Ferrous Metals 
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(continued from page 16] 


toughness of the arc welded samples , 
room temperature and at -—320 |. Th, 
specimens were either keyhole or V-notche 
in the weld or in the heat affected zone. Ajj 
the notches were located at a plane traps. 
verse to the direction of rolling of 4 
material. 

The notched-bar test results are given jp 
Table X. A comparison of the values ob. 
tained at room temperature and at — 320 fF 
shows a 10 to 40% decrease in impac 
strength at —320 F. In general, the speci. 
mens notched in the heat affected zone had 
somewhat greater toughness than those with 
the notch in the weld proper. No definite 
trend was exhibited by the two types oj 
notches viz. the keyhole and V-notch. 

In our work, we employed a somewha 
conservative basis in estimating working 
values for standard size specimens, namely 
the experimental values obtained in the }; 
size welded Charpy specimens were assumed 
to represent 40% of the strength of standar 
specimens. The values so calculated ar 
given in the last column of Table X. The 
show notch-impact strength upwards of ? 
ft.-lb. and may be considered satisfactory 
(see values obtained on standard six 
notched bars, Table VI). 

As regards the effect of time at tempera 
ture, several investigators (5) have show 
that prolonged holding times at sub-zer 
temperatures exert only negligible effect o: 
the notch-impact toughness of nickel and 
austenitic welds. These findings were te- 
cently confirmed in tests conducted by The 
International Nickel Co., Inc. (private com- 
munication from V. N. Krivobok, Octobe: 
1946) on 25 chromium-20% nickel welds 
on steel plate. 

A Vickers (10-kg. load) hardness surve 
indicates that the hardness in the heat at 
fected zone of the arc welded samples was 
comparable to that of the base metal an 
was of the order of 245 VHN. The corre 
sponding values for the flash butt welds 
were approximately 30 VHN higher, but 
judging from the results of the mechanic 
tests, this hardness did not effectively impair 
the ductility of the weldment. The micto- 
structure of the tubing material ( normalized 
and tempered prior to, and heat treated 4 
1050 F, after welding) reveals fine grain 
size (ASTM 6-7) and some banding, cha‘ 
acteristic for this material. 


C 


Suggested Applications 


The 9% nickel steel described herein ap 
pears to warrant consideration for use !° 
connection with the handling of alkaline 
solutions and paper mill black liquors af 
for circumstances where very mildly aciai 
conditions prevail. It also exhibits prope! 
ties suitable for low temperature applicatio! 
in handling liquefied gases and other !o¥ 
temperature media. 

At present, it is being tried as evaporat 
tubes for evaporation of caustic soda soll 


(continued on page 163) 
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hed rons, as flow down lines on corrosive gas 
All | distillate wells, and as sucker rods in wells 
aNs- sumping corrosive fluids. It is being tested 
the a connection with phenol synthesis and is 
being « nsidered for parts of equipment for 
1 in low temperature service. Data from service T. | ee ee - 
ob. rests of such nature are in the process of e sculptor sees a statue in a Biock of marbie, 
0 | yeing acc umulated. While the mechanical His art consists of hewing away the stone and reveal- 
pact properties, especially at sub-zero tempera- lng the figure. 
eC ure, have been emphasized in the present But die-making isn't “art for art's sake."’ There's no 
had article, it 18 believed that the ire field of virtue in removing a lot of surplus material from a block 
with application for this new steel will be in cor- Pore “ 
nite HB -osion resistant services in those media 7 we © expose a Cie. ’ , 
; of where nickel effects improvement in corro- | That's why more and more dies are being contour-cast of 
sion resistance. Strenes Metal. Machining takes much less time, saving a 
what large part of tooling cost. What's more, Strenes Metal dies 
me | produce an extraordinary number of stampings between 
rel) 


redressings because each cupola charge is adapted to 
a Me Conclusion 

[he data summarized in this article per- 
t the following more important conclu- 


the individual requirement. 
It will pay you to get all the facts about Strenes 
Metal castings. Write or phone us, 


Strenes Ttetat 


DRAWING AND FORMING DIES 


= 9% nickel steel renders itself readily 
fy laptable to the various processes associated 
th the manufacture and fabrication of 


ess tubing 





er Properly manufactured (deoxidized ) 

Ow! nickel steel tubing possesses excellent THE ADVANCE FOUNDRY co . 

ze! mechanical properties down to —320 F. 100 PARNELL ST. © DAYTON 3, OHIO 

to }. For all practical purposes, 9% nickel 

an steel tubing can be considered immune to 

re: temper embrittlement at room and sub-zero — a 
The temperatures. 

com i. 9% nickel steel tubing possesses satis- 

‘ober factory weldability and does not present any 

vel idue difficulty on welding by the flash or 


weiding processes. 
The mechanical properties of butt 
velded seamless tubing are satisfactory at 


ind sub-zero temperatures (down to XLO MUSIC WIRE now 


. F) and are comparable to unwelded available with special alloy 
ckel steel tubing. , . . 
coating which gives you 


ve [he authors acknowledge, with thanks, : . 
, Du the cooperation of the Technical Dept., In- maximum tensile’ strength, 
nC ternational Nickel Co., Inc., in aiding in absolute uniformity of all 
pair the development of this new steel and physical properties. Resist- 
1CcrO- Taylor-Winfield Corp., Warren, Ohio, for ant to corrosive fumes and 
lized preparation of a number of the flash butt rust, Johnson special alloy 
ed at welds reported on herein. Thanks are due coating has definite lubrica- 
gral! the company officials of The Babcock & : + : 
chat Wilcox Tube Co. for permission to publish pt daphne en Sree dies 
Mise ay = P wear, perfect base for sol- 
l¢ data given herein. , : . 
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News of Engineers 


Lee G. Miller, formerly Superin- 


tendent, has been made plant manage; 
Lebanon Steel Foundry. He has be 
with the company 20 years and tak 
the place of Frank J. Stanley, resign 


Fred A. Kaufman, formerly ind 
trial fellow. Mc Kay Co. tellowship 
the Mellon Institute of Industrial R 
search, has been transferred t 
McKay Co., Pittsburgh, as metallurg 
cal engineer, where he will be 


charge of technical and engineering 


service in the arc welding electrod: 
division. 


Otto E. Zahn, for nine years wit 


American Wheelabrator & Equipment 


Corp., in industrial and developme: 
engineering capacities, has set up 
own consulting service at 218 Nap 
leon Blvd., South Bend 17, Ind. H 
will cover problems in patent resear 
and development, product engineerin 
industrial engineering, metallurgi 
research, and chemical and electri 
engineering. 


Theodore Voyda has become chie! 


chemist for Apothecaries Hall ¢ 
Waterbury, Conn., maker and distrib 
tor of industrial chemicals, plating s 


plies and equipment. For seven yeats 


he has been with Pratt & White 


Aircraft Co. in charge of research an 
development in plating and metal pro 


essing. He is president of the Hartio' 
chapter of the American Electrochem 
cal Society. 

Dr. W. A. Johnson, manager, met 
lurgical section, Westinghouse 
search Laboratories, will set 
direct a new metallurgical div: 
the Clinton laboratories at Oak Ridg 


Tenn., in connection with military 20 


peacetime applications of ator 
ergy. He taught at Carnegie | 
one year. 


Gerhardt Bartz has become wot 
manager, Bellevue Industrial F urna 
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News of 


fnginee’s — Companies — Societies 


Co., De ‘roit 7, having left the Dodge 
forge division, Chrysler Corp., where 
he was assistant plant engineer. Previ- 
ous connections were with Western 
Electric, Continental Motors and 
Paasche Air Brush Co. 


Robert O. Bullard, superintendent, 
carbon products manufacturing divi- 


‘sion, apparatus department, General 


Flectric Co., Pittsfield, Mass., has be- 


Fcome engineering and manufacturing 


manager of the metallurgy division. He 
carted with G.E. in 1930 as a student 
engineer. He became superintendent 


bof the General Electric plant at Fr. 
’ Edward, N. Y., in 1942. 


John W. Baer, three years with the 
Army Engineers, emerging as captain, 
has become chief engineer for the 
Forker Corp., Cleveland, maker of 
Ohio tramrail systems. Before joining 
the army he was tool engineer and 
chief draftsman with Forker. 


Clarence H. Sample, formerly chief 
engineer, Rheem Research Products, 
Inc. has joined the electroplating sec- 
tion, International Nickel Co. For 15 
years he was with Bell Telephone Lab- 
ratories, Inc., doing research on cor- 
rosion and metallic finishes. 


Foster Dee Snell, president, Foster 
D. Snell, Inc., and president, American 
Institute of Chemists, has been elected 
honorary member, Chemical, Metallur- 


gical and Mining Society of South 
Africa 


]. F. Simon, Jr. has become works 
manager, Paul & Beekman Div., at 
Philadelphia, Portable Products Corp., 
Pittsburgh, maker of stamped and 
drawn metal parts for general industry 
and radio and eleztronic fields. He was 
formerly plant manager with the 
Roller-Smith Co., Bethlehem, Pa. 


Richard C. Gerdes has become Chi- 
cago district supervisor of production 
planning for American Steel & Wire 
o., having been promoted from the 
companys Joliet works where he was 


works supervisor of production plan- 
ning 

i Donohoo, for 12 years super- 
‘endent, heat treating division, M. 
‘sale Mfg. Co., Inc., Davenport, 
s established his own firm, 


Steel Treating Co., Betten- 
a. At one time he was heat- 
superintendent, Rock Island 


rs Rock Island. Ill. 


P. Gill, vice president, Vana- 
oys Steel Co., Latrobe, Pa., has 
the honorary degree of doctor 
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VITREOSIL (Vitreous Silica) 


Laboratory Apparatus and Utensils 


Highly acid-resistant 
. 


Indifferent to thermal 
shock 


a 

Constant in weight 

and volume 
7 


For continuous use up 
to 1000 - 1100°C. 


Conductivity Water Distilling Apparatus 
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5 Special Transparent Ware 
10 Standard Transparent Ware 
11 Standard Non-Transparent Ware 


Prompt Deliveries 
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Send for booklet “Ingot Metals of 
Today” 
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NOTE: * “Proper Melting Decreases 
Foundry Losses,” contains interest- 
ing data. Also, the booklet, “Non- 
ferrous Ingot Metals of Today.” 
Write for both. They are free. 


Sy 


AJAX METAL COMPANY aE 


PHOSPHOR-COPPER 


Successful foundrymen deoxidize or “clean 
up” molten metal by a scientific method 
worth using as indicated: 


They use phosphorus .. . expertly . . . in 
the form of “Ajax Phosphor Copper” . 
added as the crucible is removed from the 
furnace . . . for virtually all brass and bronze 
alloys. 


In notched waffle sections, or in shot form, 
Ajax 15% P-Cu does its work at .01% (1 oz. 
per 100 Ibs.). Introduced, and having time 
to react when stirred with a whirling motion 
of the skimmer, it causes oxides to rise for 
effective removal by skimming from the sur- 
face. It is best to avoid phosphorus build-up 
from back stock.* 


lf you use phosphorus these days, use Ajax 
Phosphor Copper (useful also in producing 
your phosphor bronze). 


PHILADELPHIA 23, PA. 


ASSOCIATE COMPANIES 


AJAX ELECTRIC CO. @ AJAX ELECTROTHERMIC CORP. @ AJAX ELECTRIC FURNACE CO @ AJAX ENGINEERING CO. 
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PRECISION INVESTMENT CASTING 


Many small parts, covering a wide 
range of applications, are being 
produced in ferrous and non- 
ferrous metals by precision invest- 
ment casting at substantial savings. 


Production problems not easily met 
by conventional casting, forging or 
machining methods, may find a 
ready solution in this new, war 


developed method. 


We can furnish, to established firms now engaged 
in precision casting, new equipment and a full 
line of operating supplies such as investments, pat- 
tern wax, flasks, tongs, fluxes, asbestos mittens, etc. 


To manufacturers who wish to obtain specific pieces produced by precision 
casting methods we offer information regarding possible sources of supply. 
To those who wish to set up their own precision casting department, we 
supply detailed information regarding required equipment and operating 


ALEXANDER SAUNDERS & CO. 


Succ. to J. Goebel & Co.—Est. 1865 
Precision Casting Equipment and Supplies 


supplies. 


95 BEDFORD STREET 


NEW YORK CITY 14 

















OXYGEN-FREE 
HIGH-CONDUCTIVITY 
COPPER 





OFHC 


REG. U.S. PAT. OFF. 





The Oxygen-Free Copper of 


Highest Quality to Meet the 


Most Exacting R equ 1rements 


THE AMERICAN METAL COMPANY, LTD. 
61 BROADWAY 


NEW YORK 6 


NEW YORK 








News of 


Engineers — Companies — $cietip. 


of engineering from the University ¢ 
Missouri. Mr. Gill gave the anny, 
Campbell Memorial lecture before th 
American Society for Metals in 193 
and in 1939 was elected national pres 
dent of ASM. He is author of book 
and technical papers on tool steels, 


Frank L. Magee, general productic) 


manager, Aluminum Co. of Americ; 


has been made vice president. }; 


became general production manage 


and assistant to the vice president jy 
1943, 


Robert L. Crinnian has become «x. 
sistant chief engineer, Pioneer Engi. 
neering & Mfg. Co., Detroit designe: 
and engineers. He is founder and pas 


president of the American Society 
Industrial Engineers. 


Companies 


The name of the 38-year-old Ame 
can Foundry Equipment Co., Mish 
waka, Ind., has been changed to Amer 
can W heelabrator & Equipment Cor; 
the change being made to better recog 
nize the company’s chief product 


American Can Co. celebrated the 


opening of its enlarged research labor 
tory at Maywood, IIl., Nov. 20, coin 


dent with the 40th anniversary of th 
founding of the research division. Tht 


company’s first laboratory was esta) 
lished at Niagara Falls, N. Y., in 1% 
to develop a process for salvaging ' 
from scrap. 


As of Jan. 1, 1947, the Alwmuinw 


Co. of America has been marketing thi 


alumina and fluoride products of Ai 


minum Ore Co., subsidiary, under ti 


“Alcoa” trademark, having discont 
ued the “Alorco” trade name. 


Fischer & Porter Co., Hatboro, ?: 
maker of variable area type flow m 
tering instruments heretofore callé 
“Rotameters”, has changed to 
trademark name of “Flowrator 

The Clipper Mfg. Co. has cons 
dated in part its St. Louis office wi 
its newly completed factory ana gé? 


eral office building at 2800 Warwi 


St., Kansas City 8, Mo. Its St. L 
warehouse will remain intact at 4: 


Manchester St. as a permanent shippiot 
point. Manufacturing facilities ha" 


been expanded, with complete Jabot 
tory added. 


(Continued on page 169) 
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| News 0! 


tnginec’s — Companies — Societies 


Farle P. Turner, Toms River, N. J., 
builder and manager of the Reade Co., 
Lakehurst, N. J., producer of metal 

owders, has sold his partnership in- 
‘erest in that company to Charles H. 
and Leonard J. Reade. 


The Barium Steel Corp. has acquired 


| full control of the Cuyahoga Spring 
) Co., Cleveland, as well as of the Bay- 


onne Bolt Corp., Bayonne, N. J. 


The Westinghouse Electric Corp. is 


| purchasing a plant from the War As- 


sets Administration at Vanport, Beaver 
County, Pa., operated during the war 


I by the Curtiss Wright Corp. The West- 


inghouse Small De-Ion Circuit Breaker 
Dept. will move to this plant from 
East Pittsburgh, Pa. 


Indar Corp., Indianapolis 5, has com- 
pleted its engineering work on produc- 
tion of powder metallurgical parts of 
ferrous and nonferrous metals, includ- 

¢ high frequency iron cores. It now 
has complete facilities for mixing, 
pressing and sintering. 


pt 

The Tool-Die Engineering Co., 
Cleveland 15, is setting up a plant at 
E. 93rd and Loren Ave. to make die 
castings of zinc and aluminum, as well 
as permanent mold castings. Besides 
production, the company will perform 

nsultation and service. C. G. Siefert, 
president, has had 25 years experience 
in die casting. 


Arcos Corp., Philadelphia, maker of 
electrodes and rods for welding and 
cutting stainless steels and alloys, has 
completed a new laboratory building 
adjoining its plant to house its research 
and engineering department. 


Pacific Tube Co., East Los Angeles 
22, the only mill of its kind West of 
the Rockies, has purchased Govern- 
ment-owned facilities operated by the 
company from the War Assets Admin- 
iStrati 


H. K. Porter Co., Inc., has moved its 
two Quimby Pump manufacturing op- 
eratic in New Jersey to Laurence- 
ville, Pittsburgh. — 

A Corp. and Precise Castings 
Lor ve combined their facilities in 
new ters at Hillside, N. J. They 
ar jualified to furnish precision 
Pas n any castable alloy. 

f Strauss has purchased con- 
trol] iterest in N. Ransohoff, Inc., 
“ | 2, maker of metal cleaning 

a 


mdberg Steel Treating Co., 
DANUARY, 1947 











JOHNSION 


DRAW FURNACES 


@ Roller Hearth Type— 
equipped with Blower, 
Recirculating Fan, 
main and pilot Gas 
Burners with complete 
flame failure equip- 
ment and recording 
control pyrometer. 
Complete with auto- 
matic control and 


Write for Bulletin MA-252 driving mechanism. 


Ae ®FETY 


on OO 
JOHNSTON) 
WW) LINE Aas/ 


MANUFACTURING CO. 
ON 2825 EAST HENNEPIN AVE 
"EN DAO MINNEAPOLIS 13, MINN 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 








€ Ks 
information about 


CERIU 


Just published — The Influence of Minor Elements on 
the Heat Resistance of Standard Alloys. A copy of 
this valuable information available on request. 


“CERIUM STANDARD ALLOY 
Containing 45.50' 


Cerium- Balance principally rare earth 


Also available 
CERIUM MASTER ALLOYS 
with 
CARBON ae) 14 mem ereltp 
MANGANESE * NICKEL «= SILICON - 
OTHERS ON REQUEST 


CERIUM METALS corporation 


522 FIFTH AVENUE © NEW YORK 18, N.Y 


ALUMINUM 
MAGNESIUM * 


IRON «+ LEA 
SILVER : 
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THERMOCOUPLE 
EXTENSION 
LEAD WIRE 





There are two good reasons why we stress 
Gordon Quality and Gordon Service. (1) 
The precision quality of Gordon Thermocou- 
ple Extension Lead Wire is based upon 32 
years of experience in careful selection and 
inspection to meet rigid insulation require- 
ments. (2) Gordon's Chicago and Cleve- 
land plants carry complete stocks of Ther- 
mocouple Extension Lead Wire for practi- 
cally every application. (See illustrations 
below.) This means that your order gets im- 
mediate delivery of a QUALITY product— 
one that meets Bureau of Standards Specifi- 
cations. ORDER NOW! No waiting or de- 
lay. Prices available upon request. 


ee =; RS 

pi Se : ee oa = a 
CHROMEL-ALUMEL, Cat. No.1231(3-A),14 ga., STRANDED- 
DUPLEX, each wire felted asbestos, Asbestos-yarn braid 


overall 


FOR PLATINUM THERMOCOUPLES, Cat. No. 1225, 16 ga., 
STRANDED-DUPLEX, each wire felted asbestos, Asbestos- 
yarn braid overall 


LS} 


Sos wera —— 


CHROMEL-ALUMEL, Cat. No. 1234, 14 ga., SOLID-DU 
PLEX, each wire enamel, felted asbestos, Asbestos-yarn 
braid overall 








IRON-CONSTANTAN, Cat. No. 1236-C, 14 ga., STRAND- 
ED-DUPLEX, each wire felted asbestos, Asbestos-yarn 
braid overall. 


= 





COPPER-CONSTANTAN, Cat. No. 1235-A, 14 ga., SOLID- 
DUPLEX, each wire cotton, rubber, weatherproof braid, 
lead sheath overall. 








FO OS 4S GOIYOdV* 
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CLAUD S. GORDON CO. 


Specialists for 32 Years in the Heat Treating and 
Temperature Control Field 


Dept. 13 + 3000 South Wallace St., Chicago 16, Ill. 
Dept. 13 + 7016 Euclid Avenue + Cleveland 3, Ohic 


yon 
” 
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News of 


Engineers — Companies — Societies 


Chicago, has opened a branch plant at 
620 Buffalo Road, Rochester, N. Y. 


The Borg-Warner Corp. has bought 
the physical assets of the Superior Sheet 
Steel Co., Canton, Ohio, to increase 
production of sheet steel in the present 
housing emergency. 


Societies 


American engineers will participate 
in a permanent World Engineering 
Conference, with headquarters in Paris, 
and which will have a working contact 
with the United Nations Educational, 
Scientific and Cultural Organization. 
The following countries will be repre- 
sented at the start: United States, 
China, Egypt, France, Great Britain, 
India, Poland, Switzerland and Czecho- 
slovakia. 


Clyde E. Williams, director of Bat- 
telle Memorial Institute, has been made 
president of the American Institute of 
Mining & Metallurgical Engineers for 
1947. Two new vice-presidents are: 
Andrew Fletcher, vice president, St. 
Joseph Lead Co., and Robert W. 
Thomas, general manager, Nevada Con- 
solidated Copper Corp. 


For the second consecutive year a 
student of Illinois Institute of Tech- 
nology has won the undergraduate stu- 
dent award of the American SocieW of 
Mechanical Engineers. He is Paul A. 
Thompson, Aurora, Ill, formerly re- 
search department, Sapphire Products 
Div., Elgin National Watch Co. His 
prize-winning paper was: “Synthetic 
Sapphire, A New Industrial Engineer- 
ing Material”. 


L. A. Lindberg, president, Lindberg 
Steel Treating Co., Chicago, is the new 
president of the Metal Treating Insti- 
tute. A feature of the institute for the 
coming year is publication of a book, 
“Manual for Heat Treating Services” 
to aid the buyer of such services. 


A Western Metal Congress will be 
held at the Oakland (Cal.) Municipal 
Auditorium, March 22-27, under aus- 
pices of the American Society for 
Metals. According to the chairman of 
the program committee, Dr. John E. 
Dorn, Associate professor of metal- 
lurgy, University of California, “the 
program will cover practically every 





BURLING 


TEMPERATURE 
LIMIT SWITCHES 
















































SE NO LIQUIDS . . . NO Gasp 


Ce 
Literature 
ca MODEL E 
Request only 1 light-weight 


moving part. Available 
with a 2 or 3 
switches. 


As a 3 switch model, Burling Model £ ; 
recommended for use (a) where load ; 
divided into 3 parts, (b) where 1 switch 
used for controlling, one as a high limi 
one as a low limit, (c) to give definite stop; 
or position to a 3 or 4 position diaphragn 
(d) to give 3 
variable speed motor. 


motor, speed control of 
Accurate, Rugged, Dependable 
Corrosion and heat resisting tube 
Dial Pointer for easy setting 
Locking screw locks temperature settin; 
Terminal plate has large screw termina\ 
Snap-action Micro-Switch eliminates 
contact troubles 

Increased Adjustable range to 700-1000° 
@ Dimensions—7 '4” 


x 234" x 31%” 





MODEL V-I 


For lower temperature 
range from 0-300°F. 
Available for mini- 
mum of —100° to 
maximum of 600°F. 
Usual adjustable range 
50-150°, operating dif- 





ferential may be as small as +' or #| 
large as +5°. Adjustable by screw and 
dial inside case. 
xX 4%” high) 


(Sizes 234” diametet 


MODEL D 


Adjustable range, 
200-500°F. Ten | 
perature range| 
0-1400°F. For us| 
where temperatute | 
must be changed to 
suit operating conditions. Turn outside | 
knob to change temperature setting. 
(Sizes 5/2 x 2% x 2%"). 





Instruments also Built to Specifications 


Making Precision Controls for Over 10 Yee! 














BURLING INSTRUMENT CO. 


Springfield Ave. at Livingston S!: 
Newark, WN. J. | 
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BJANUARY, 


News of 


Enginee’s — Companies — Societies 


hase of the manufacture, production, 
fabrication, inspection, testing, welding 
and ust of metals”. 


Julius F. Stone, president, Ohio State 
University’s Research Foundation since 
1938, has been made chairman of the 
board. Mr. Stone, now 91 years old, is 
he “father of the Foundation” and has 
been prominently identified with Ohio 
State for many years. 


The cupola research, committee of 
che American Foundrymen’s Assn. will 
sponsor an intensive study of foundry 
-oke quality and behavior. Data will be 
oathered on fuel ratios, air volume, 
analysis of effluent gases, melting rates 
ind temperatures, slag, type of metal 
produced, cupola construction, and the 
like. R. G. McElwee, Vanadium Corp. 
f America, is Committee chairman. 

Frederick R. Lack, vice president, 
Western Electric Co., is president of 
the American Standards Assn. for the 
nsuing year. During the war he was 
i director of the Army and Navy Elec- 
tronics Production Agency. 


The American Society of Mechanical 
Engineers has bestowed its highest 
honor on Morris Evans Leeds, 77 year 
old Philadelphia inventor and manufac- 
turer Of electrical and temperature 
measuring instruments. 





Meetings and Expositions 


MATERIALS HANDLING EXPOSITION, 
Cleveland, Ohio. Jan. 14-17, 1947. 

SOCIETY OF THE PLASTICS INDUS- 
TRY, Low-Pressure Div. meeting. 
Chicago, Ill. Jan. 23-26, 1947. 

SOCIETY OF PLASTICS ENGINEERS, 
annual plastics show and conven- 
tion. Chicago, Ill. Jan. 25-31, 

IM4n/. 

INSTITUTE OF THE AERONAUTICAL 
SCIENCES, annual meeting. New 
York, N. Y. Jan. 27-30, 1947. 

AMERICAN INSTITUTE OF ELECTRI- 
CAL ENGINEERS, winter meeting. 
New York, N. Y. Jan. 27-31, 1947. 

\MERICAN SOCIETY OF HEATING «& 
VENTILATING ENGINEERS, annual 

ting. Cleveland, Ohio. Jan. 
l, 1947. 
AMERICAN INSTITUTE OF MINING 
METALLURGICAL ENGINEERS, 
ial meeting. New York, N. Y. 
16-20, 1947. 

AM} AN SOCIETY FOR TESTING 
MATERIALS, Committee Week. 
Philadelphia, Pa. Feb. 24-28, 
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ROTARY GAS 
CARBURIZERS 


Versatility is the outstanding char- 
acteristic of AGF Rotary Gas Carburiz- 
ing Machines, which may be used not 
only for carburizing, but also for clean 
hardening, normalizing, annealing, 
and other general or atmospheric work 
without modification to the machine 
of any kind. 


Uniform heating of the work is 
assured by the gentle mixing produced 
by the rotary action of the retort, 
which is heated by numerous carefully 
distributed and balanced gas burners. 
Carburizing or atmosphere gas is in- 
troduced through a simply-designed, 
trouble-free connection. 

Charging and dis- 
charging of the work 
is accomplished by 
means of a tilting fea- 
ture, which is power- 





driven on the larger 


t 1 a 
Main Office and Works 











models. The retort remains within the 
heat at all times. 


The machine shown above is the 
latest, improved AGF Rotary Gas 
Carburizer, batch type, with new 
maintenance-free roller bearing retort 
support. 


AGF gas carburizing equipment also 
includes Continuous Rotary Machines 
and Vertical Retort Carburizers. Write 
for literature. 





weldments into 
any position 





When weldors can swing tons of weildment into any position for the next down- 
hand pass quickly and safely, with a touch on the push button control, they are 
able to work better, faster and more economically, no matter what the Job. 
Interruptions in any welding operation are costly—when weldors or their helpers 
must prop up, flop, turn over, crawl under, over and around a weldment, they 


are adding costs to the job. 


Because more and more welding is being done in 


today’s production, it is important that your welding costs and quality be ex- 


amined in the light of economies and 


Positioners. 


improvements made possible by C-F 


Not only do C-F Positioners give weldors more time for welding by permitting 
them to swing weldments into the correct position for a downhand pass, they 
make all welding better and more economical by making possible the use of 
heavier electrodes, eliminate ‘‘overwelding”’’ and waste of power and materials. 
Write for Bulletin WP 22. CULLEN-FRIESTEDT CO., 1314 S. Kilbourn Ave., 


Chicago 23, Ill. 





CULLEN-FRIESTEDT, CHICAGO 23, ILL. 


























positioned welds 









meon better, moré 


economical welds 
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Prevent 
RUST 
With Oakite 
Protective 
Oil 








| * gen gets in its destructive 
work when time lapses 
occur between machining 
and finishing operations of 
ferrous parts! Your best pro- 
tection under these condi- 
tions is to immerse parts in 
Oakite Special Protective 
Oil. This Oakite rust-pre- 
vention is a simple, low-cost 
procedure that coats surfaces 
with a thin film and provides 
adequate indoor protection 
against rust. 


A low-viscosity, transparent 
liquid, Oakite Special Pro- 
tective Oil may be used also 
for rust-proofing sand- 
blasted surfaces and for pro- 
tecting finished parts from 
fingerprint corrosion while 
held in storage. 


SEND FOR FREE BOOKLET 


20-page booklet contains com- 
plete details. Gives hydro-carbon 
dilution ratios. Presents many 
interesting suggestions for using 
Oakite Special Protective Oil. 
Write for your FREE copy 
TODAY! Ask for in-plant 


demonstration. 


OAKITE PRODUCTS, INC. 
32H Thames Street, NEW YORK 6, N.Y. 
Techuscal Representatives in Principal Cities of U. S. & Cane-a 





Specialized Industrial Cleaning 
MATERIALS © METHOOS @ SERVICE 
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BOOK REVIEWS 


Cobalt 


COBALT. By Robert Perrault. Published 
by Dunod, Paris, 1946. Paper bound, 
6 x 9 in., 160 pages. Price 390 fr. 


This little book (written in French) 
by a French mining engineer is introduced 
with a preface by M. Pierre Chevenard. 
The first chapter, as is customary, is de- 
voted to a history of cobalt, its early uses 
and users. The natural forms in which 
cobalt is found and their identification 
are the topics treated in the second chap- 
ter. Chapter 3 is a brief summary of the 
deposits of cobalt bearing minerals in 
the various parts of the world. Next 
(Chapter 4) comes some discussions of 
the methods of obtaining cobalt from 
these ores and then, the chemical, physi- 
cal, and physiological properties and qual- 
ities of cobalt are cataloged in Chapter 5. 

The eight most important uses of cobalt 
are listed in Chapter 6 as (1) in high- 
speed steels, (2) im magnet steels, (3) 
special steels, such as for exhaust valves, 
(4) miscellaneous alloys, such as stellite 
and iron-nickel-cobalt, etc., (5) carbides, 
(6) as catalytic agents (especially those 
used in the manufacture of synthetic oils 
and perfumes), (7) as electro-plated coat- 
ings, and (8) its uses in the form of 
oxides and salts are considered at some 
length. Thus, chapter 6 is a rather concise 
and up-to-the-minute survey of the major 
uses of this important metal. Some eco- 
nomics data are included in the last 
chapter. 

This book is an interesting summary 
of French usage and of war develop- 
ments in the utilization of cobalt in a 
wide variety of industries; and it contains 
a fairly complete bibliography on the 
subject. 

—R. S. BURPO, JR. 


Careers in Aluminum 


THE ALUMINUM INDUSTRY. By Stanley 
V. Malcuit. Published by Bellman Pub- 
lishing Co., Inc., Boston, 1946. Heavy 
paper, 6 x 9 in., 36 pages. Price $1.00. 


This is No. 4 in a list of American 
Industry Monographs, to eventually cover 
75 basic American industries, with spe- 
cialized information about the “jobs” thar 
comprise these industries. The series is 
designed for guidance and rehabilitation 
activities. Each book supposedly presents 
personal qualifications required for en- 
gaging in the work, scholastic training 
needed, complete analysis of employment 
opportunities, remunerations received, 
chances for advancement, statement of 
advantages and disadvantages, and possi- 
bilities for women as well as men. 





A feature of this aluminum industry 
book is the analytical index of occupa: 
tions, comprising: automatic screw my. 
chine operator, chief clerk, conrinuoys 
mill operator, drill operator, electrician, 
extrusion press operator, foreman, hamme; 
operator, machinist, metallurgical engi. 
neer, molder, potman, sales engineer, sec. 
retary, superintendent and toolmaker, 

Besides the more specific facts in the 
field of this pamphlet, there is consid. 
erable compressed background material, 
such as history of aluminum, chief pro. 
cesses, and common applications. An ip. 
teresting feature is a list of technical pub. 
lications that treat with aluminum. 

—H. A. KNIGHI 


Zinc and Its Alloys 


ZINC AND ITs ALLOys. (LE ZINC FI 
SES ALLIAGES.) R. Grunberg, M. Mar 
chal, H. Patin & E. Wagner. Published 
by Dunod, Paris, 1946. Heavy paper, 
614 x OV4 in., 236 pages. Price 500 jr. 


The chapters deal with smelting, char- 
acteristics and uses of the metal, rolled 
zinc, other uses of the metal (hot dipping, 
metal spray, powder), generalizations on 
alloys (equilibrium diagrams, commercial 
alloys), gravity casting, pressure casting, 
intermediate products (bars, wire, tubing, 
sheet and strips), welding and brazing, 
corrosion, and analysis. 

Little is included that is not available 
in English. A large proportion of the 
information is taken from pamphlets o! 
the N. J. Zinc Co. The main virtue of 
the book is the bringing together, between 
one pair of (paper) covers, material 
available in scattered form. 

There is no index. The poor paper and 
flimsy paper binding would not stand 
much handling. The American readet 
might as well get a set of the N. J. Zinc 
pamphlets. 

-—H, W. GILLETT 


Carbon 


INDUSTRIAL CARBON—SECOND EDITION 
By C. L. Mantell. Published by D. Van 
Nostrand Co., Inc., New York, 1940 
Cloth, 64% x 914 in., 472 pages. Prt 
$7.50. 


The author of this book, a well-know! 
consulting metallurgical engineer, stat 
that this second edition represents 2 com 
plete rewriting of the first edition, pub 
lished in 1928. This has been necessitate 
by the fact that there have been so matl 
changes in the industrial progress and ® 


(Continued on page 173) 
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“ToTeEBOX BLIGHT 


NEW WAY TO LICK 
COOLANT CORROSION 
AFTER MACHINING... 


«ff NOX-RUST 310-AC 


IGHT 


ae = Do parts in your plant, like the 
“er drill at left, suffer from “Tote- 
: box Blight?’ The high water 
char F content of many machine-tool 
olle ™ coolants speeds up this costly 
ping L rusting. 

ate fe = Nox-Rust 310-AC, outstand- 
sine F ingly successful as a finger- 
bine 4 . print suppressor, has just the 
ra mam =6properties to lick this menace 
_— A quick, economical rinse in 
ie F 310-AC will (1) displace 
“8 water and coolant from the 
.& ae metal, (2) neutralize finger- 
ts ? fa print and other contamination, 
= : (3) give rust-preventive pro- 
ime MH tection during interplant ship- 
— ment and storage. 

r and Photo at right shows no 
stand trace of rust on drill treated 
eadet m with same coolant as one at 
Zin left, but dipped in 310-AC 


before similar exposure. These 
same scientifically blended 
properties can save your 
parts from after-machining 
orrosion, 










Mail coupon for full 
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Co.t.ecrep Agsstracts, Pusitisnep Durince 1945 
IN SPECTROCHEMICAI ANALYSIS Published by 
Ohio Valley Spectrographic Society Engineer 
Club Bld Dayton, Oh 1946 Heavy paper 
> x 9in., 57 pages. Price $1.25. Verbatim copies 
f all the abstracts published during 1945 by 
Chemical Abstracts, covering articles on spectr 
chemical analysis, are contained in this booklet 
There are over 80 references cited, which cover | 
ill the latest reported developments in the science 
| including analysis of alloys, direct reading instru 
ments and other progress. The pamphlet is ar 
inged ccording t lexed 
STANDARD MeErTAL DrREcTORY 10TH Epirion 
Published by Atlas Publishin Co., New York, 
1946. Cloth, 5% x 8% wa 852 page Price 
$10.00. The last edition of this Directory ap 
peared in 1943. This 10th edition has been re 
sed and all information and data have been 
ught up-to-date. The four main sections i 
Iron and Steel Plants; Foundries (Ferrous and } 
Nonferrous); Metal Rolling Mills; and Metal 


many increases in the applications of 
carbon in the intervening years. 

As in the first edition, there are four 
major portions of the book: Elemental 
Forms, Adsorbents, Manufactures, and 
Analyses and Properties. A more compre- 
hensive treatment of the entire subject 
has been attempted than was previously 
possible. 

The first major portion — Elemental 
Forms—discusses the diamond, natural 
graphite, carbon black, lamp black, pig- 
ments, etc. Wood Carbonization and 
Charcoal, a chapter in the first edition, 
has been omitted. The second major 
portion covers Adsorptive Forms, which 
have increased “enormously in two 
decades.” In the third portion—Manufac- 
tured Forms—there is included artificial 
graphite, electrodes, brushes, resistors and 
many other products. In the fourth and 
concluding portion there has been gath- 





ered together the analytical and testing | 
methods applied to all forms of carbon | 
_with the properties tabulated and coor- | 
dinated. Helpful references are distributed | 


throughout the book. 
The volume is a valuable contribution 


to the literature of this versatile material. | 


—E, F. Con! 


Other New Books 


NSACTIONS OF AMERICAN SOCIETY 
Vor 36 Published by 
Metals, Cleveland, Ohio 

571 pages. Free to lume con 
tains an account of the 27th annual convention of 
the A.S.M., held in Cleveland, Ohio, Feb. 4 to 8 
1946. It is published both as a record and for the 
benefit able to attend 
Programs of table dis 
luded ir 
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ampbe Men al Lecture, by Dr. Maxwel 


re als some 15 te 
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full, togethe 
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with the rep 


Smelters and Refiners—contain reports on more 
than 7,000 companies in the United State and 
Canada nd are arranged in geographical and 
alphabetical orde Specia i unuf er 
nd dis t iT | 
t b 
piace rs me 
nants wi speci c } 1s¢ ra tee 
luct smelters efir -w and old 
tal ¢ te ! ers Ider 
m turer he me t f 
vanizers; die casting plants econdary metal 
smelters; railroad purchasing ag per, lead 
ind zinc brands; scrap ror aT rap met 
| dealers are also included This is a able 
reference for the steel 1 metal ind é 


mer an Societ for i 





BRICKSEAL 


REFRACTORY COATING 





ABRASION 


ROTECTION against abrasion is an 

outstanding advantage of Brickseal. 
Here are two refractory bricks, one 
coated with Brickseal, the other un- 
coated. They were heated to more than 
2000°, taken directly from the furnace, 
cooled and shoved against an emery 
wheel. Hot and cold, the Brickseal- 
treated brick resisted the abrasion — see 
below. 


Brickseal consists of high fusion clays 
and metal oxides combined in oil. Fur- 
nace heat burns away the oils and vitri- 
fies the clays and metals which penetrate 
deeply into the pores, cracks and joints. 
Brickseal prevents cracking, spalling 
and slagging regardless of sudden tem- 
perature changes. Brickseal is also a 
mortar for laying up refractory walls. 


Compare the Brick- 
seal-treated brick at 
the left to the un- 
treated at the right. 





on your 
emery wheel 


Two bricks bonded 
together and par- 
tially coated with 
Brickseal will be 
mailed to you on 
request. 


BRICKSEAL 
REFRACTORY COATING 


5800 So. Hoover St., Los Angeles, Calif. 
1029 Clinton St., 





Hoboken, New Jersey 
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HEAT AND CORROSION RESISTING ALLOYS 
IN ROLLED MILL FORMS 








When you need rolled heat and corrosion re- 
sisting alloys check our inventory list first. 
We have 800,000 Ibs. of warehouse stocks 


ready for you in the following analyses: — 





MISCO METAL ... . 35 Nickel - 15 Chromium - Type 330 
«i Gr 25 Chromium - 20 Nickel - Type 310 
i 25 Chromium - 12 Nickel - Type 309 
MISCROME 3........... 27 Chromium - Type 446 


Over 200 sizes are on hand for immediate shipment upon receipt of your order 


=_—— SHEETS... 4 sizes in 6 gauges @ HEXAGONS........... 5sizes 
mums «6 PLATES | 3 sizes in 4 gauges a= FLATS .......... 19 sizes 
@  rounps 23 diameters ©) PIPE. 9 standard iron pipe sizes 
es SQUARES... 9 sizes © Nuts 5 U.S. standard sizes 
= WELDING ROD........................5 sizes in 8 alloys—Gas and Arc 


For ready reference send for our monthly inventory list and Warehouse Price Book 
TELEPHONE FITZROY 1545 


ROLLED PRODUCTS DIVISION 
Michigan Steel Casting Company 


One of the World’s Pioneer Producers of Heat and Corrosion Resisting Alloys 
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Loy 


by T. C. DU MOND 


With the smile of supreme confi- 
dence and the wobbly legs of an infant 
taking his first steps, the writer assumes 
the role of commentator on behalf of 
the staff of MATERIALS & METHODS 
through this page which is hereby 
launched by the nervous tapping of 
fingers on the trusty portable type- 
writer. “The Last Word” as a depart- 
ment has no lofty goal other than to 
try to establish a common meeting 
place for the editors and their friends, 
the readers. Here we will comment on 
the people and things which go into 
the making of a technical magazine, 
remark—not too seriously—on events 
and developments which are of interest, 
and otherwise try always to be enter- 
taining and occasionally educational. 


What Price Materials 


Now that we have introduced our- 
selves, may we call your attention to 
our new blood brother making his 
debut on page 8 of this issue. We 
predict for our new baby, “The Ma- 
terials Outlook,” a long and useful life 
devoted to keeping the MATERIALS & 
METHODS audience informed as to 
what conditions are likely to be a few 
months hence as to engineering mate- 
rials, their prices, availability and uses. 
Many readers have indicated a need for 
information that attempts to interpret 
changes in the materials picture, rather 
than report day-to-day and week-to- 
week price quotations. 


Editors Also Talk 


If the wives of some of our editors 
wonder why their spouses are unlim- 
bering their favorite oratorical gestures 
these wintery days, here’s the answer: 
The winter speaking season is on full 
blast. Currently this department's cus- 
todian is scheduled to speak before the 
Pressed Metal Institute meeting in 
Toledo this month, while Harold 
Knight, who doubles in brass as our 
editor of matters economic, will jour- 
ney to Iowa, his native state, to address 
a State-wide meeting in February. The 
chicken and peas taste just as good as 
ever. 
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To See Ourselves 


Recently about 1,000 of our readers 
took advantage of a limited offer to tell 
us what they thought of our efforts. It 
is a source of considerable pride to 
know that a good majority of this 
group were pretty well satisfied with 
MATERIALS & METHODS. However, 
we didn’t try to find what was liked 
about us nearly as much as we did seek 
to learn how we could improve. 
Changes, many of them obvious and 
others subtle, are now being made so 
we can more nearly follow the course 
set for us by the paying guests. 


There’s Magic in a Name 


Advertising copywriters, bless ‘em, 
must be hard put at times to find some- 
thing catchy with which to draw cus- 
tomers into the stores. Perhaps that is 
why they sometimes glance through 
technical literature to find some words 
that are new and different—to them. 
“Anodized” is the latest word to be 
given a public workout. “They're 
Anodized” the ad screams in describing 
some men’s jewelry. Nowhere does the 
ad in question tell what anodizing i 
or what favorable characteristic it im- 
parts, but the magic of the word is 
supposed to make Joe Zilch run to his 
favorite store and gasp: “Gimmee a 
pair of them there super-duper anod- 
ized cuff-links.” 


Awards for Achievement 


Rare indeed is the reader who has 
had our issue of last November pass 
his desk that is not aware that we re- 
cently concluded, successfully, the first 
annual MATERIALS & METHODS 
Achievement Award Competition. May 
we close the books on 1946's competi- 
tion with the report that the award 
presentation dinner in Atlantic City 
during the Metal Show was a just and 
fitting ceremony. Mr. Almen wore his 
laurels gracefully. If you have not al- 
ready done so, look for the announce- 
ment of the theme, rules and conditions 
for the 1947 competition, which appear 
elsewhere in this issue. Don’t delay, 
rush right out and get yourself a large, 


economy size achievement and ente; 
it immediately. 


High Temperature Alloys 


One sometimes wonders jus: hoy 
far we can go in the matter of hey 
resisting alloys. It seems like an end. 
less circle now that military scientists 
are predicting that the next war ( He,. 
ven forbid) will be fought with bulles 
of molten metal. First an alloy mus 
be developed that will retain some 
semblance of shape even though molt. 
en, then we will need another alloy 
that will resist penetration of this ho 
shot, and another to confine the firy 
until it is released. 


Shoelaces and the Materials 
Problem 


Little do we think when we tie ou 
shoelaces in the morning that the ever. 
changing materials outlook would con. 
cern such lowly, but admittedly impor. 
tant, objects as shoelaces. But just stop 
to think. A few years ago we came to 
accept metal- tipped laces as the ulti. 
mate in service, utility and endurance 
A recent Jack Benny broadcast brought 
the point home sharply. Shoe and de-' 
partment store clerks can now kk 
driven crazy by the changeable minds 
of shoppers who must weigh the many 
pros and cons of laces tipped with 
metal or plastic or rubber before spend: 
ing their nickels. Ah, for the days when 
all our problems were little ones! 


Streamlined Digests 


As many of you have certainh 
noticed by this time, our Digest depart: 
ment has taken on an entirely new 
character, starting with this issue. It is 
now a shorter section, more economical 
of your time, more selective as to con- 
tent. Henceforth, the Digests wil 
concentrate on condensations of articles 
from journals not readily available 
most of our readers—from foreign 
magazines and domestic publications 
of limited circulation. Also, emphasis 
will be on new developments and new 
ideas, initially appearing in the articles 
digested, and rehashing of rehashes 
will be strictly outlawed. We believe 
the department will gain in_ scaturt 
heen this move, even though it 
shrinks in girth. The change will also 
permit M & M editors to devote more 
space, time and travel to some of thos 
features (e.g. Manuals and majot 
articles) which you readers have rate¢ 
highest in value. 
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